(19) g2i£B!i$ffFjf (jp) (12) i2t ^ J|# 11= <2t ^ (A) (nmmmm'jkmm^ 

#1^2002-144736 
(P2002-144736A) 

(.43yj!t}S6 a ^mi¥ s M22 a (2002. 5. 22) 



(51) Intel.' 




F I 




f--7a-r(##) 


B 4 1 M 5/26 




Gl IB 


7/0045 Z 


2H1 1 1 


G 1 1 B 7/0045 






7/24 5 1 1 


5D0 2 9 


7/24 


5 1 1 




5 2 2A 


5D0 9 0 




5 2 2 




5 2 2 P 


5D 1 2 1 








5 3 1 Z 








m^(Dm2 OL (^ 24 H) 




(2i)a«»# 


*S'IH2001-253401(P2001 -253401) 


(7i)miiaA 


000005821 














(2z}mmB 


spf£13^ 8 ^ 23 a (2001. 8. 23) 










(72)S|i!g« 


mm #A 




(3i)«ite«^gg«^ 


!|fie2000-263414(P2000-263414) 






(32)«5feB 


^m2^ 8 ^ 31 a (2000. 8. 31) 








(33)fi^£^B 


a* (J p) 


mmmm 


mm 




























110000040 























(54) mm(o^mi imfmim^^tPt<Dwm^mtsi^zfiz^o>mmm^:m 



(57) imm 

^xm^-(t^mz-tm2coimmi4^^ts. ^tx.m 
2 i^^'o.mi c^mn bm2 comm t tim 




!(2) 002-144736 (P2 0 0 2-d>3 6 



msm 1 commm-^^ . v —if \f-2^<rmMi,^ j; x * 

2<7)ia#fBSr-t-;^. 

Huie^ 1 £7)iBliJi;^)>|g 1 £7)Mt4>6^^>^ D , 
mi Km 1 iOWW h mtm, 2 t >&>M^: h^t^^ 
\mt<m.2\ Miamii7)WS*iGe t Sbi;Te i:2r 
^^^lOMfW-, Ag, In, Ge. Sn, Se, B 

[ if «]i 3 ] HrriBS 1 <mmK ffl^sc 

GCa S bbTe3 + a 

(/Sit'L, 0<aglO, 1. 5Sbg4 ) rSSili. 
If il<ll 2 t=iStg<7)fflfglB«M*. 
[ f**iH4 ] frlBI^ 1 (r>mMi^. 

(Ge-M2) ^SbtTes,^ 

( L , M 2 {i s nfc it^- P b *»^>S{mi.^^^: < i: 

i 1 -OOtcSSTS!) D, 0<aglO, 1. 5gbg4) 

[ 11*31 5 ] Bt) iBJs 1 a^st 

(Ge^SbfcTeg+J ioo-cM3, 

{fzfl\^^ M3{i;S i , T i , V. C r , Mn. F e , 
Co, Ni, Cu, Se, Zr, Nb, Mo, Ru, R 
h, Pd,Ag, In, Sn,Ta,W, Os, Ir, 

P t , Au*3 j;t^'B i ii^t^mdfih'}'-^ji< t €> 1 -xnjt 
mX'h 0. 0<a££10, 1. 5^bg4, 0<cS2 

0) X'm^tihmim2i<z%mc^mmimmwi. 

[ ft^^I 6 ] HulBIg 2 cOWff>6v ffl^ie 

( S b^Te iQ(|_x ) loo-yl^ly 

{tzfiL^ 5 0^x^9 5, 0<yg2 0 ) T-ft^ix-g. 

If 2 ^ri.^ L 5 ^-rtL3&> 1 JitciBtKi^ffiigiai*^ 

[ if 7 ] MIBIg 1 is i 2 (7)tmmtK mflBL- 

mwm 1 £0'itfBJi//, MiBis 2 crymmmx o buibp— 



[ff il<3l8 ] mflam 1 iii:t/m 2 <7)fE»«^\ tulBL- 

mtm 1 tow fg«*i , mmm 2 ^ow ig« j; 0 mi b u- - 

if' t-A<50AWIMtciaa§ixTv^^if*Jl2 ^rt^L 6to 
K^irtLt- 1 iBtlEtt«Off$BIB««#:» 

[ If 5i<3a 9 ] mriBH 1 mmm toJ¥ $ 9 n m ott- 

3b 1= if itfz\i& tciB«tO'[f fgfBsi^ft; » 
[ ff^If 1 0 ] falB^ 2 mmmcTM $ j&i 6 n m- 1 
5 n mioKHF^Jt-Si W^iB 7 ^ L 9 iov ^-f 1 3S 
(CiBKO'tf|giBlt«f*:» 

[ mim 1 1 ] HjiBm 1 (^i^Mma^mim x-h^m-^ 
(^mi^icommmcommTc (%) t, tiriBS^icT) 

*Ta (%) ift;^:^)^'3 9 0 nmiaJi4 3 0 nmlil 

TOMIBI^— tf b-AC^ UT , 
4 OS (Tc+Ta) /2 

^mtz^mM-m. 7 ^ri/ ^ l i o ^-m*^ 1 JStiBWi^ft 
[ 1 2 ] mttm 1 «wfBS h luiB^ 2 <7)tf fgji 
BuiBm 1 fg/i*^ , m 1 t m 1 c^:>^m\m.m t 

|fnBm2«0fflBii*i, ^2^Tffli|<R»iitm2<7)±M« 

mmm 1 ^^s^. mriBH 1 oTWf*aM , tuiBm 1 c^ib 
mtdmicomumm. mmmicomtm, mm 
yt^^mm. -mMm2corm^mm. mMm2<nmm 
m. mmm2(^)±mimm. miim2coKmm. hj^x/ 

iHWTie* $ ixT ^ !> 7 =5: V > 1 1 1 <7) V ^-ffi^^ 1 

[ If *ii 1 3 ] tfrtBJg 1 comm. t mmm i wTfm» 
izmm<^mwammi^, 

I n*Ji 1 4 3 ttriam 1 ioTM«»s t luiBm 1 ^oi b 
»m t ^^M, i5 j; tK- , flfjiBm 1 comiimm t m^m 

izMm^tLfz^mmi^hizmt^mmmi 2izmm(7) 

1 imm 1 5 ] miiEig 2 coTMumm t mmm 2 coia 
mmt(Dnm. isit^-, itriBii2<7)±fBijRii«tfr)iB® 

tciEBSixf^^ffiJl*§^>tii;tSit«JIl 2iz9m(7) 

im^m 1 6 ] mfiB^ 1 co±m^mm t tji am 1 cok 

mmtc7).nm. axv. msm2c^)±mu.mmtmim 

2 (oKmm t oi?-BA^ < t 1 ooi^-h 

'iffniaii^fto 
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1 ftm^l 1 7 3 miiM 1 co^m b mmt'^'^fmm b 

[ff^Ti 1 9 ] friBm 1 commcom^ 1 0 a* m— 
8 0 0 m<7)iEiiirtfs> s 11*11 1 2 tcistt^o'if $giai* 

[ii*3i2 0] mim2cr,mmcom^^\ 4oo/^m 
- 1 3 0 0 mc7)iEiart-c-i!) ^it5i<3i 1 2 tciam<Joif IB 

mjiBffi 1 comm±.iz , HulEm 1 ^IBIliS . fjlBffi 2 c^lB 

nil . j; ummm 2 ^oms*^' d ^owiif t-wb § ^xt v-^ 
§ if 2 v> L 6 V 1 m^z§m<^mmM$m 

[ if 2 2 ] mri BH 1 co9mm b mism 2 ooamm 
bcomizMm^titz^mmm^^ i^izmthmiiim2 1 
iztmcommimmi^. 

[if*ii2 3] mi<nmmmbm2(^mmmbimt 

( a ) Mtam 1 oymmm^mm-^JMb . 

( b ) mi^2(^wm.m-kmm-tTMb 

ffirifi® 1 0'lf fRii:^)^' , V --r t -i. coeg Wfc i^-oX±tz 

i: i^^VM b c'Mx^mm^j:m^i\Lim^-fm 1 i^ia« 

xm^B-m b i^^^m b cnmx^^m^t^mmt^mz -tm 

2fofa«a^'^^, 

MIB ( a ) COJLmi^)K GehSbtTet ^^t^W^^ 
ffl V BfrtBH 1 fOlBISii ?l3jj£-r I. S: . 
tJie (b) COIgiii^. As. In. Ge. Sn. Se. 
Bi, K\iioi.X/Mnti-^(oml,£ixh'P^j:<bi,l-r>(r,7t 
muibShbT ab ^^t^eW^fflv ftrlEIS 2 <7)iB 
«i«^?fM^SXfS^^t^.I t &^mtt--&1flgiBfr*^ 

[if*:fl2 4] mrlBSIlfcit/m2coiaiiB*i\ T/P 

2 3 \<zitm^mmmm.<nm&-)im. 

[ it^iM 2 5 ] flylB-Xv N° >y ^7 >j yy'ij7.t^mmij7.ii 



[ 11*31 2 6 ] hJIBH 1 <mmm<^M^ 9 n mtJlT 
fria ( a ) <50Xgt43V''T. 0 . 1 nm/?$— 3 nrn/ 

if *Ji 2 4 4 f^ti 2 5 i>ztmfmm%mm^<r)m&-}5 

[ If 2 7 ] tfriaH 2 WlBilScOJl^ 6 n m~ 1 
frfB ( b ) <7)Xgti>V>T. 0. 3 nm/?*'— 1 0 nm 
-g. 11*31 2 4 ^rv ^ L 2 6 tfov ^-fiiji- 1 ]Stcf ameotf fgfa 

[if*3a2 8 ] MiB ( a ) <n:m.<m\izmit ( b ) c^) 

XgyO^^ri^ix. mrIB ( b ) coX^coco-feT-ife-oT mlE 

( a ) coxgc7)mrt:. 

( c ) m%^w.2.(r)mmiiiz^^^mm^i^m-thiLn 

-k%i^\Z^7i.. 

milB ( a ) <^TM>zii\^X^ tulB^^tJj-ltSJiC^mrlBm 

1 (^)mm^mm-hmm2 3 iciaM^offifgiaiim 

MiawfgiaiSM#:>6^ii*]i 1 triaKwit igiB^s^#:-c* 
Hffiawfgiai*ffift:tom 1 ^^«|gJi^c>f^ LT . luiam 1 o 

'lt#Jifiy*> ^> Alt Lfc !f f- Ale j; o T If fgcolB^I^ 

Bfna'tffBia»Mf*:c7)^ 2 ff^mm^zn lt , taian 1 <r> 

BflBP— !f f— A(7)i^;R>^)i3 9 0 nml.:Jl±4 3 0 nmJil 

a?. 

[fl*31 3 0 ] ffifg^iB«S:tt--S. IScOlufB'ftfgIBi* 

[ft *II 3 1 ] fulBV— ^"f - A;!)^'*f!ill^ J; o 

HfnaMifl9U>-X<7)^PlSNA:^i>'0. 5J^Jl±l. lOTf 

if *iH 2 9 ^^IB«^^ffi^l?ia$*«#c<^IE«S^ti:^sfe, 
[ %mM 3 2 ] ffi$Siail:i«#:^ia«B*:tr ffiT-fe -5 

MIB'ft#IB»S*£Ofriaffi 1 *3 j; 2 «IBiiii*i"«M 

•ft:s^i.iKtciffiam 1 4^ci±ii2 £7)ie^jitErijirrsm 
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iz^it-^-^^ st'itf em 2 c7)iEiiJitcEi:j[j-r ^«^t^^°;^ 

XiOlita I a 2 J;Z/Vt;WXi|B t a 2 t J&i\ I c < I a 
2< I a liOM^. i3j:lXt a 1 gt c tfziit a 2^ 

[0001] 

[00 0 2] 

^ MIt L TiaifJl * Mil t T ^ZtlzX->X. 

mm^^^mnmizLrmm^^mth . -u. mm^ 

mmLrmm^^i^L-c^m^i ^ t izx^r. mM^ 
m-^Mimizixmco'mm^rrmi-^, Lfzt^->x. w 

-=j(Dm^bmmi . vmrnmrn^^m. 1995 

[0003] WfglB^^Sfls&i^/^^i-fbr^fcS^tD 

mm^i 2-3613 o-^i;f?g#,^) „ .icoaw-c 

2fgtc-r'&ii::*^'t'^'g.« 

[0004] ;^{ffl3&^^> 2-:>(7)mm^tmm^^hm^ 

iai4«f* ( , 2 11 wfgieiM* t v ^ 3 «^>6i-?> i> ) 
x\±. v-^^~j^a^Mm^mm.m (ot. mio-it 

b--Acr)A*ffli;{iH?t{|Ji^'tffli/i (OT. m2^Wfg 



m2(^mwimii. mmmtizmtxim^^mimm im 

[ 0 0 0 5 ] ig 1 c7:>mmm':zn-t hu-^'\f~i.cDmM 
m^4o%i;jjii,z^^fzihut. micomm<^m^i 

<7)fzisb. |5] bWt4-^)''i>^:^ie«ii-c-t»i.^ie*iJi£^:^>&> 
m^mimmt>mMmi>zmT-ti>m\^ii^h^. Ltzifi-y 
X. tmmfm\>m}im^Bmimm-^tii<z<<^£y) . m 

[00 06] mkt-i^ . tmrnff^mm (mmmfA) t 
tix^fz, ^crMf-\im-^x. ^y\^A-9cr>^-d>u 

tLtV^S, Ge SbTe5^Wf4cOtf'r'i>. GeTe-S 

b 2 T e 3 ^ ^ yicoS-Tu^^ffljtiiiSifB'fcaje:^^"* t a 

V^. m^^hM. JgS6 6 0nm«l5^fe^-^f$:fflV^T 

mmSX-ommzax-^X . GeTe-Sb2Te3>f)^^,5: 
■g.fS#IJi<7)/f:§S:6 nmtf»< LTt , 3 0dBtlv5 

tz. 

[00 07 ] tfz. «?i^EriBntcj;'5T. mmmm^i^ 

%^^Kx\^h. ^(7)mmmmx'ht. smmifi2-^(r> 
nm^zmt.fix\^^h . ^(^mmtmm\^xit. ^a^aww 
<^wsx'hhtmm\,zm&^m^f<zWi.Lx\^<t. hh 

WnSm. (threshold current) "CIS^ 

T«ffifii:<7)^^a«ffitcM-^<i bhx%h. MMsmcom 
\A±m'B<r>mM'^^m^zk'yx^mzm\^i-^mxhh-b^ 

[0008] 

it<^tzisb^z{i^ <m.^omm^)y-^^m->xmm^ 

<T#, i '9lS^JK(73iaii;6Mi^t^l.o ffijg^S<7)L— 
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[0009] w^mt:>(nmmx:\i. *feL— irsrfflv*^ 
mmm\i^h \.xmmth t . m i igjiis j;t^-^2 

6 n mmA^Z-th h . fi*?***' 1 5 d B* 

^^l-g.>^Cis6tC{i. GeTe-SbzTes^-f yiCOjg^ 
Tn^lIjiSct;*^ t . G e T e «SIJ^ ^ ^ § < -^tL(f i V ^ 

G e T e £7)fiJ-^>^i^ < ^ § {3 f Wft *>0i ft < ^ l> ffl 
G e T e cOfJ-^>&<#< ^Sfit'^^B^H^ffi 

*ffM-ri>;^^i^tO^— ^f^^°y- (leii^^°'7-) *U 

3^ L T # 7t — tf f - A T-1 e$*B^ ^ 3 m 2 to WfgJI 
GeTe7&>#v^ffljS^51fflL/:;iS-irt^{i;. I^li^^°v 

[0 0 10] .rcoJ;dtc, f"S:ffi'>^^2ii'lf 

[0011] ^m-^v-^^mv^h2m'^mtmmw.<n 
trnmc^mmh .miii^x/m2 crmmmc^M^t ^m. 

[0 0 12] t,fz. •mk<r>m\!il<zk-oXmmti'iL)^h 

nmifius^~y~tm^-^tz. tfz. im-m^m^ 
t-mixK-:> 2 m<^mmm ^mti mmm^m&com 
mtmmmi. tfzmmit^tix\.^^^\,\ 
[0013] *^Bj{±^ 2mcommmi:^LK-:>M» ■ 

^£^mz^<Dimm±-)jmiw^^h zti^mt-t 

[00 14] 



fc. i^mmwmmmt. mi<owi6Mi:m2oti 

mtK v~^\L-2^amM\z ^-yxt. fzitwm^mvAz 

m2(r>mmmtK mmv~^'^-j^(7:>mwi^zi:-ox±fz 
imwMif^cTitmiz^ ^%±.-t^ 'ja.~)i»\,zX'oxm 
B^effl h #B^B«ffl h cnmxwm}^£mmt^mz -rm2cr, 

0 , mmm 2 c^imm:^m 2 <7)Mmt^ ^ ^ d . mmm 1 

^^^M<^mmmmmmz^mf. ^ti^'ti<r>mmmx^ 

[0015] :^mM<7-)mmmmmitxn. mmm 1 (^n 

fWG ebShtTet 2r#^^. Itfie^ 2 c7)Wfi*^ A 

g. In. Ge, Sn. Se. Bi. Auii XV^Mnt^ 

ht£hij(^xijX\-^. z<7^mm<zi.fo.i^ 
^fflv^TWfs^iaitt-^iaiiM* (ot. itmmm%t 

^ifi-m^ 1 c7)mmm t . Kmma x mmm&tm\ ^ 
m2(Dmmmt^i!mthmmEmmm^ihfih. t# 

mmm.mmiztmx-hi>. tfz. mm.^m^^xmm^m 

ifihh) tMLT. mi mmm. w.2anmm. ^tz 
{i-ecoM^r* , wmf,zi^ikmhi^^Bmm t cr>mx^^ 

[0016] ^wmmmmmwx\±. luiaisi o« 

Ge^ SbbTeg+a 

{fzfzL-. 0<a=gl0. 1. 5^h^A)X^^flh 

4j tot- ^> J; V \ i (r)mmz j; tiif , n 1 <Dmmtm>^ 
xm\^^^xhm-^j:^M^mmp%^tt:t, . 
[0017] ^wR(r>mmmm.wx\i. iuib^i 

(Ge-M2) aSb^Tej^a 

i 1 -^cOtuST'S) 0 . 0<aglO. 1. 5^b^4) 
X-m^Khi><r)Xi>X\^. Zcr,mmzi:.mt. Ge-S 
b-Te 37t:^M^(r)Ge^m^LfzSn±fz>,iPhti^ 

m^^t^^ n±.^^. m i cosmmti^mKbxm^ ^^-^x- 
[0018] ^^mcommimmm'i±. m$mi(om 

( G 6,3 S bb Tes + a ) ioo-cM3c 
(fzfzL. M3(±Si, Ti. V, Cr, Mn. Fe. 
Co. Ni. Cu. Se. Zr. Nb. Mo. Ru. R 

h. Pd. Ag. In. Sn. Ta.W. Os. Ir. 
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mX'h^. 0<aglO, 1. 5gbg4. 0<c^2 
0) Zc^mmzXiUf. Ge 

- s b - T e 3 7tms.mzmiiubfz7€mM 3 mmmcr> 
[0019] :^^m<7^mmim-mi^Ti±. ittiEm2«*f 

( S bjTe 100-x ) 100-ylW ly 

(/S^^cL. 5 0^x^9 5. 0<y^20) xm^tlh 

[00 20] *^BJ!0'lffgiE*«*-Cii. wmm 1 i^J; 

m^tixii^ . mmm2crmmc/)mj^,i}K mm i com 

[00 2 1 ] *^Bjc7)WfgieitM*Tii. ttfie® 1 iiX 
ifm2(7)Emm:^K tuiai^— if f-AoHsjj-t i 
j^e^f^ffi^-fE^^i-rJirS) d , ifnam 1 commm^K 

msm 2 commmj: o i^iuiai^-if f-AtoAitfitcE 

[0022] ^My&^^mmimmi^Tit. msM 1 c?) 

[0023] ±IE5t^6^'fflgiEi*«#cT-{± . milE^2co 

i£7)^i^tcj:ti.{f, m2cr,Mmmcr)immmimz 

M-iiT-OTKD^JR*^^^ < T-i^ -g> , ff § ^ 1 5 n mOTi: 

[0024] ±M^^mmmMmw^x'\±. mrieig i co 
iEiiii^^iStiifflT'S)S*f-&cDHttieii 1 <^mm.m<^m.)m 

9 0 n mtJLh4 3 0 nmOT^PflB^— Tt'-AtC^L 

4 0^ (Tc +Ta ) /2 

mntzLxi^iiK^. ^(T^mmzitai^ w,2comm.m^z 
[0025] iMm^&^mmmwmxki. MiEm i <^ 



mmm t mtm 2 c^mmm t <^mi>zmM.^itfz^'^^m 
mi^t,^zmx.. mumicommmtK micomLt^ 
1 ^7)Tf ijffiMii t m 1 co±mmmm t m 1 c7)Kmm t ^ 
§ ^ iz-^Tf. . itfiEm 2 i7)WfgJi*i . m 2 cormimm t 
m2cr)±mu.mmbm2cDRMmtm2commti:^^ 
iz^^. msmi(7)mm. mssmi<^Tmumm. mie 
mi<^mmm. friEiii^o±tiijf*ii/i, mmmi<r)Km 
m. mm^^-h'-mm. mMm2cor\mmm. mmm2 
cofmm. ffiEm2<7)±fiii«iiJi. mmm2c7)^m. 

mx/m$m2<7)mW.i!}K WiB^-ifb'-A<7)A*fW*^ 
H\ mifcJ;Vm2c7)1flBSt;ov^T. ^tL^ttcomi 

mmm) mm ■ ■ n^^mz'^h^xmm-itT 
^6. ttz. ytm^i-mm^zx^x . mic^Mmmtm2 
commm t ^^m^iz^m-t^ ^ t tn-^ § , 
[0026] ±9m^&^mmmmt^xit. mim 1 (T) 
mm t mmm 1 mmmm t cDmiznm^titzmmm 

[0027] ±isytmmmmmmi. mmmicor 

1 <^±Bmmm t mmm 1 commm t <^^mt^ h muti 
^'j'-^£<h i:,i-?cn^mi<zwM^tifz^mm^^h\,zm 

2 cOTWffiilJi t ftflE^ 2 crymm t cT)^® , t5XU. 

mtm 2 cryjd^mmm t mtm 2 a-^mm t cr^^mt^^ 
mum 1 coifiijfeiiii t mtm 1 ^^rmji t coifM. *3 

J; t^- . lulB^ 2 ^7)±ff iJfSiia i; 151 Em 2 b co^ 

mt'hmi,£ti^'j^-^£< b i> 1 ':>cr)^mizMM$ivrznm 
m^^^izmixi,x\>\ ^mm^mx.:h^iii^(om^ 

[0028] i.mtmi^'mmmmmi. mm 1 cos 

MS t mm'm'jmm t c^m^z . uies 1 c^Mmmc^m 
"m^^wm-t^ fzi^<^m)mwmm^ ^^izm^^xi^i. 
^\ ^c^mmzxtLit. micr>wmm(^m^mimzm 

[00 29] ±my6-^mmmmmmm±. m$zmi(0R 
mmtmi^m^mmmmtcors^zmm^itrz^rmm^: § 
i^i,zm^xi,j:\,\ z(^mmzj:tn-£. miio^imt 
mmmmm t co^cT^m^mki m±x^ . mmmtim 
izm^-^mmmmmm^tii . 
[0030] ±iszfe'^mmm$mmi¥xn. mtm 1 co 
w&<^m^ti\ lOum—sooMTTK^mmj^xh-ox 

zcommzxtiii, M'^i^yxcomam (n 
A) ^mt^-^^'^tizj:-)X. micomm.(^mmm 
^lEifc • ■ m^^mz-^h^x. im-^-^cTiM^ 
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ff§ ^^nOO umCOi^-^. N A = 0 . 8 5 X'Mmim 
0 umCO^. N A = 0 . 6 TAIff ^rie» • M*ttSg*^ 

[003 1] ±mm^6mmtmmi^xu. mii'm2cD 

mS.cr>lf^i)K 4 0 Oum— 1 3 0 0// mcr>^m^X'h 

X'hi>^^i>im2cr)mm(r>m-^imi i oo^cm. ^i 

ff${±*f;6 0 0//mtV^5J;^(C. ffi|glBli^i*<^/P§ 
*i*^Jl 2 0 0//mi:^SJ;dtC^l*3j:l/|g2c7)*«CO 

[0032] *»BjcoW«E«ffi*T-(±. S 1 iU^'^ 

2 ^ § ^> , Hfria^ i *3 i w^'H 2 £7)iB»e 

T'&o. MiaBiio«ffi±tc. Kriem coiaiftH, Mia 
m 2 ioiasiii . i3 j; y^mrien 2 c7)fl:ii;f)i <i <7)jiiiif Taw 

[0033] ±ia«meuffi fgiasmT-ti, miam 1 0 
iBifts t msm 2 ioiaisM t cm^ztm^fifz^^mm 

m^Mt m^a J; wintt & ]Si6 1, i t ;&iT- s ^ » * 
<! coffin t J: micoMmmtfzitm2coim 

[ 0 0 3 4 ] i . ^wmmmifmit . m 1 ^oit fgji 
bm2 c^ymmm t^mt^ mmtmmmmMumxh 

( b ) mt^2cr)'mm.m^mm-hJLUt mm 
m 1 (DmmmtK u-^iz-i^ffymM^z j; ^ -r ^ f^jim 
^Tlcowmzx <o ^^-ti ~)\M.^zi: -D xm^Bm t 
B^aWffl b c^)mx-^Mm^j:m^^t^mz^m 1 coiasa^ 

•ir^. miiam2cO'|f#iS^^\ Miai^— !ft-AcoB^S^(; 
j; -? T 4 T'ctiMiaS^iOEPMCc X "9 ^ifl. A-zPiH 

Z-tm2cr,=3mi:-^^. fllE ( a ) OXg*\ G e h 

s b h T e i: s#tf#W5rfflv^THfrieii 1 (omm^m 

mthTM^-^^. mia ( b ) ayTMif. Ag, In, 
Ge. Sn, Se, Bi, A u i3<J:t/M nd^ii.jS(f ili> 
i!'-5:< 1 1 1 ot7)^*M 1 t S b t T e t ^#tfa«§r 
fflv^T ml£»2cDlB««&?gfig.-r^xm^^tfi Sr^^ 

[00 3 5] :*:|6BJ§i7)^jt:^^-C-{i. Wiam 1 i t^^'ffi 



i^^^z-^/lX'i>X\^\ Zcomf&^zXtm. MDMLia 

[00 36] :^mmcDmk:fjmxu. miaig i c7)iai4» 

^0J^§*^9 nmmT-CabO, Bala ( a ) iJOX^CC^oV^* 

T , 0 . In m/#>-- 3 n mX¥j<^^m}^(^f&MU~ h 

x'miim 1 foiasasrffMLTi cfcv^, zcommzxti 

[00 37] *^HJiO»jt^ffi-C-i±, |fflEIS2<7)ia»Jl 
(7)ffS:6>6 nm--l 5 nmc7)tEHrt-C* *) , tuia ( b ) 
(OXmzii V , 0 . 3 n m/#'— 1 0 n m /#C?)®BI 

F^ioi^Mi^ - h Tmi^m 2 cDimm^wm Lxi,x\<\ 
z crmmz^mi. immm^mm 2 crmmm^mz. 

[0038] :^%m<^mmfmx'\t. taia ( a > (t^tm 
(Ttm^zmt^ ( b ) (r>jinmihti^ mia ( b ) ox^c^ 

(T^-hX'h-oXwM ( a ) (T^TMc^m^Z, ( c ) fflffa^2 

<^mmM±.\zm'^-mmimm-^TMi:^hf.z-^^. 

i(7^mmm'km^Lxi,xvK 

[0039] tfz. mmmmw^tmM^~thfzib(r) 

mi.znLx, fjiam 1 c^ymmmmii^ ^xm t tz r f 

-AtioTffl^gOtaaiHi^fiVK HUiaffilfilBif^#: 

(^m2<7ymmm\<znLx. mnamitowfgs^^L^ 
ifrie^— Tb-Atcj; -^T'[figcDiaiiS^fe^fiv\ mria 

V—^\L—M.<7^m^ti^3 9 0 nniJiJl±4 3 0 nrnVXTX-" 

htzti'\mb-ti>. zcomicr)imw±-jj-mzxtL 
Lx. ^m&izmmmx < tmn^^^ o^b ti^x-n 
[0040] -^mmw. 1 (^^M^-mx'ii. mm^ 

m± 3 0 m /mXTTh -'Xi,J:^K 

[004 1 ] ^?imcom 1 cosmw^-jjmx'it. mnu 
j^X'h "9 . mmmu yxcomam^Af/ 0 . 5 m± 

1. li^ATX-h'yXi^J:^K C:cO«jStcJ;ix(f , mit3 

j:x/m2comm.com^'^M(7)m^t. ^^wizMm-m^ 
co^mz-^h'tx . am^-^cr,^^ bmbmmb^m 

[0042] ttz. mm$mMi¥^:imn^'t^tzib(7) 

ommtmrni^x-^ ^ . msmmmimmmim 1 a 

mzx-^x s^sffl b i^^amm b <^mx-^Mm^xmmti 
mz^mx-m. wmmitfzim2(7)imm^^mw 
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mmizmui-^m^i^vvy^cow^ i c nxwvi-xmt 

I a 1 j;I>V\71^:^1ist alt, l«IEIg2<7)|eiiiiSrfe 

EPJlr^--S>l:^j^l^^V^::^.^D^@lli I a 2fc j;t/VNVW;Xi|ilt a 2 
I c< I a 2< I a 1 <7)Wf^, fcJ;Vt a 1 St 

So ^C7)m2<7)£^s^:^r^(:j;ix(f, m^W'fffglB^ 

^#:tciai^T, mi<r>mmm. m2c^imm. ^fzn^ 
(^n:fji. mm^z^^mtfzmmmm^zm^it^^ 

[0043] 

[0044] ( mmm i ) i -cfi, *«hh<7) 

mtmm^2 2 t^-sv ^T-gpifHia^ia 1 tc^^^. it 

iei^^#:2 2-Ctt. ^-^f b--i.2 3^0.^Jtt3j;':>Tia 
[0 04 5] EI1*#BSLT. ffil6ieil«#:2 2(±, 3fe 

^:5i-siii2 1 1 . ^^%mm 2 1 ^Mtf J; 3 tcffia^n 

itm 1 crMmm 1 1 *3 J;t^B 2 <^Mm.m 2 0 i ^Hi 
So mic^'ff^Sl l{i. IS2cO'fffgS2 0J;Otl^- 

■r t- A 2 3 aixm\mztm ^tLxv^h. 

[ 0 0 4 6 ] H 1 (TDffifai 1 1 {±, l^-lf b'-A 2 3(55 
Ait{il*-^>Jiit~iEaSti.^^ 1 <7^WS. 1,^1 c7)TfBiJffi 

R8 2 , mi crrrmwmm 3. mi mmm4 . mic^ 
±\mmm 5. mi WMimm e.mi <^^mm 7 , 
m I c^Rmm mi cDM±^mm 9. ax x/mT^mm 
mmi o^mSo 

[0047] I|2<0'[ffgii20{i;. 1/— rb--A23cO 

xmm:fy^^nmzmM^tifzm2<7)Tm^mmi 2 . m2 
corm^mm 1 3 , n 2 cDsmm 1 4 . 112 <7)ji(iiji^ffl 
a 1 5 . m2£7)±iiffiaw 1 6 , m2cr,^mm ii.m 

2<50HltBl8. i5j;Vlg2^0S«l 9Sriiix.l.. 
mX'Oh r b'-A 2 3 to AMW-Cfe ^Zb ^MM 

L . ±mbmimmi^zMLx i^-- rb-A 2 3 £7)Aiifiy 

t liKnmx-hi. Z b ^MM-t& o 
[0048] Ix— Tf-A 2 3 {±, mi <7)*K 1 §U^h 

AifrSo m2iowfgJi2o«, miiowigiii i ^j; 



X/^-¥-^mm 2 1 Lfz k-if- b-A 2 3 1 i T 

[ 0 0 4 9 ] 1 c^m^ I i-i X v^m 2 c^mM 1 9 . m 
mx-nm^tcommTh 1. . m 1 <7)mm. 1 ^ x urn 2 com 

^fflursMT-^So mito^Miii, iii<7)T 

i!l«il«2±(ctt!i^^t/^i0*>, ^cottli^ms 
M:^ZbizX':>xmf&LXhJ:^K 

[00 50] micr>mm.iisxx/m2cr)ms.i 9(7)fim 
(*^i>ffi«2 ifij) commu^. '£^wizmtx. v- 
■f}z-j^im< fzibc7)miHimms&^tLX\^x i>x^\ 
ztit^cr,mmco^m(^mmi±. w-mx-hi^zbti^nt t 

\,\ zfiih. commit. mm.Mmi,zm-^xyt^mizw.Hin 
ti^-^^\^zbmft L\\ zfi^^commcom^b lx 
«i, iK^tt ■ mm.mzm.ft. i&::ixhxh^ zbt^i^. 
^ y h t)mi,z-:Hmx'h t.mi cr>mm 1 com 
^i±. tzb nil 0 Aim-so 0 Mm (MtL<i±. 5 

0x<m"-l 5 0 jumt.fz!ii5 5 0/jcm~6 5 O^tm) 
KHI*IT-*S<. m2<73*Sl 9^0iP${i. ;ttX.tf4 0 
0//m— 1 3 0 Ox/m (if4L<«±. 5 50/;tm-'65 
OMrattzlil 0 5 0//m— 1 1 5 Oum) comM^X' 

[00 5 1] m\<^mm.iiiXifm2cr)W^i9<Dwn 

, V-^ b- A ^ » < f^J^cOvl § tLT V* S 'If fg 

mmmz-^^^x. -m^m2{z^-t. m2(^Mmtm 

m 2 2 a T1i, m 1 tOffifgJi 1 1 a ifm I C^mU I a 
m2£7)W$gJi2 0a*im2tO*5Kl 9a^# 

tfo micOSKl ai3j;lX||2cD*«l 9 at{±, ?t 

( y)v- y) lb ^>ff^ii!t$ tix\-^h. mmmmw 2 2 

slXU. mmt. I^-- *fb'-A2 3<7)Alffl!lcO?ftffi-C-S) 

-I.}* 1 b co^^i^zmm LT t J; V ^ L . « 1 b <m<D^^ 

( lx— tf b-A 2 3«AmiJ^^^3iV^:^«^t®-C-fcS . 
l^XfyyVlcb^-^-b t^ti^h h ) t:iE» L 1 1> j; V \ 
4^. if 1 bJ:^^^ 1 cCOW:trt''tffB^fe»LTiJ: 

[ 0 0 5 2 ] ^ 1 cr)Tmimm 2. mi <^±mimm 

6 , IS 2 coTf i|f*K« 1 2 is i t^JS 2 c7>±fiy«OT 1 6 

^immLxmrncoytmimm^mib^Bm-^ b . is 
mmm(DmmmcDmti±^ < Lximmm^±^ < 
•tim^b^^-t^. ztii^cDmrnmi^zit. fzbn:is 

i O, (x{d:, 0. 5 — 2. 5) , AI2O3, TiOj, 

TajOg. ZrOg. ZnO, tfzltT & - b'COM 
^mUm^^hZbti^X^^. tfz. Si-N, Al- 
N, Ti-N, Ta-N, Zr-N, tfzi±Ge-N^ 

b(7)m^mim^^6zbhx-%^. ttz. zns^rfto 
mm^^ s i c ^ Kcomm^m^ -^hzbhxt^^. ± 
fz. iMmnc^m^'^'a^m^^^zbhx^h. ztthc^ 

^X'h . Z n S i; S i O2 i: cr)m.-^mXhtZ n S - S 
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iOjfi:. ummc^^mmbLxmzmiixi^^ . zns 
-Si o,i±. w^mmmx\ mmmnj^K. mmmm 

[ 0 0 5 3 ] ^ 1 oTfiMiiJi 2i3xvmi co±mu.m 

K--Jm 1 (^Mmm l l iOjijii^Ai:;*;;^ < . K^^m 1 t^ia 
it*iT-§^. M#:6tjt-Ji^ in^>c7)Ji:§{i. fztU£ 
[ 0 0 5 4 ] m 2 ^OTfilffiil« l2^3XVm2 fOiffflffi 

MS 1 6 c7)J¥s t , . m 2 coimm 1 4 t^t^^m 

-^<^x6J:5 izmmizmj^-th z t //t-# 6. mi cor 
mumm 2. mi co±mumm 6 . m 2 coTisKsiiii 1 

2i>j:t^m2<7)±i![«»Jll 6ii. ^amM=5r-&«P 

■ mis.xm^ LT t j; V ^ L i5i-co«^ ■ mr?^^ LX 

[00 55] jSji^tlSKil 1 0 {i. mi comWS 1 1 *50 

mm^^mthmm^^-t^ , mm^m 1 0 1 1 

^ T , ffi 1 coieiiJi 4 ^^sgEafflx-* ^ m^com 1 c^mm 
mi icoiii^^Tc {%) mi«iai4S4>6WB« 

m 1 0 irmtmmmmw. 2 2 x-it. ^^^wmm 1 
0 jo^'ifiv-^ii^tjrb^T . m 1 c^mmm 1 1 <7y^mti^2 
%~6%^s±#^i,, m&wmmi on. mmm^z 

-^v^xtmLtzmmx'mm-i> 1 1 t^x-^ i . mmtm 

mi^2 2XU. 40^ (Tc+Ta)/2 ( j;D»SL 
45a (Tc+Ta) /2) XhhZb^WtL 

V ^ ( mmmm 2 commimmi^ 2 e v mmx-i) 

[ 0 0 5 6 ] ffi 1 iOTi!l#H« 3.^1 

5.^2 C0Ti9\mmm 1 3 jS J: 2 COiWI^ffiS 1 5 

{i. ^^l-f fL. lglOTflffiilS2 tmic7)|B«a4i; 

cora, m 1 o±fiiiffiiiJi 6 1 IS 1 c^isiiii 4 1 , m 

2 soTf i|f*H« 1 2 i Jl 2 iOiaiiJl 1 4 t c7)Pb1, is i V 
S 2 sO±fl!MS 1 6 i: lg 2 c7)ia#a 1 4 i: £7)^-ctl« 

*^"?M'f-'?.^i:^l5^±-rS. ^ix*^.c7)|^WJi{±-, mz. 

m'omLmuzj:'ox±t^ii^m^mim±-th. zti 

i^cO^mSli. fzbti^S i -N, Al-N, Ti- 
N, Ta-N, Zr-N, G e -N^rt'COS^tft. Zti 

^^:^t^m-(m<m. ttzits i ctj:}^cnmtmzi:'^ 

X'B^X'^h. :iixi^co^Xi^. Ge -N^i^tt^^ifi L 

t . mm.m<omm'^mMm^±^ <^\tLxmm ■ m 

lnm-~10nm.<7:)mW^X'hhZbifim.t.V<. 2n 



[00 57] Sll<7)|^HJg7. ISl<0«±^Hig9fcJ; 

bmi <r)U.MM &bcn>m^ mM^MWM 1 0 t ^ 1 COK 

mmsbcom. i5i:.xfm2cr>±.mummiebm2coK 

Its 1 8 1 cnmxm'RtW'Wrrh i b i^±-th . in 

^ay^mmii. niz^ mismu(r)mmzi5t,'j;hmuzi. 
-^x^ttwAmm^m^-th. zKhcr)^<-mmii. m 
1 «Tf 3. mi c7)±.mwmm 5 . is 2 coT§m 
mmi3BJ:x/m2co±m^mmi 5i>z-:>\,^xmmLf^ 

lit. lnm'--10nmC0mWfHX^^Zbt)mtt<. 
2nm-5 nm(r,mmff^Xh^Zb-^i: OfftLU. 
[ 0 0 5 8 ] lg 1 (7)|Bi4M4{i. U-^lH-J^comMliZ 

i ^ Tisaffl b imnm b comx^Mm^^mmt^mz 
-rmmt^'^^h. mi(^imm4i>i. rzbtHGebs 
hbTeb ^^tsm4xnmx'^ t . Mi^mzi^. m 1 

mxnmx^^. zc^mfm. a = oi^*f-&tctt. Mb^b 
mtmmiz^&Th 0 i^^mmco'^^mzxif^ . - 

**^±*i|> t b hizm^mm^mr-r^ , 

a{±. 0<a.^lO(7)m{^=tmfz^Zb:¥-»tL<. 1 

<^mfm. b<i. 5i7)*i^t-ii. iSa^Hffijtj^^^^tc^s 

I.. ^<nfz^. bti. 1. 5SbS4£0BHl^}i:it-ri 

t*^iT*L<. 1. 3^h^3<mm^mfz^zbtfi. 

[00 59] mio%mMA\t. ffijSi^ (Ge- 
M2) aSbbTeg,, (;^C7t'L. M2(d:. Sni3j:t/P 

■C-ffMLT i> i<^ffl)3c5l;i±, Ge i:7t:*M2i:*5; 
■^tf-Tl 0 0 • a/ (3 + 2a + b) M-?%:t'{t-i-* 

a S b b T e 3 + 3 flS TO^^G e CD— gP^TClRM 2 
•C«L7'cfflfiS-C*-l.„ iiDW«£fflV^/^«-^, Ge^ 

mm^fzTm^2i)m^m&^i.^^hfzih. m\(r> 

%mm4fm^xmv^^x\.r'jim^i»ffWoK 
jtmii2b\^x\t. n>m)^^^\^^x^rvifi.^nt. 

LV^, ZcnMf^'^^^^him^^h . 0<a£10 (iD^tf 
4t<{4. 1 ^a^g ) . fiOl . 5aba4 (iOlff 
*t<{i:. 1. '5^'o^3)XhhZbi>mt.\^VK 
[0 0 6 0] -tfz. |glcDlBliS4{i:. ffljiicS^; (Ge^ 
SbfcTej.J ioo-aM3c (f^/5"L. M3{i. S i. T 

V. Cr, Mn. Fe, Co, Ni, Cu, Se, 
Zr. Nb. Mo, Ru, Rh, Pd, Ag, In, S 
n,Ta,W, Os, Ir,Pt,Au, joit/'B liy> 

h'miitLh'yt£<bh\^<n7m) x'^'S:tx.hVimx^ 
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^ r&I±T'§ h . Z. (^mm. 2 0 < c cr,i^l,zim^Bit 
mmil^^+-^k^j:&fzl^, 0<cS2 OT-JbS.ri:*W 

fz. 0<aSl 0 (iOeS t<«±. lSag9) . S 
■ol. 5gbg4 ( j;0*f*L<<i. 1. 5gbg3) 

[0061] m2criiiMM 1 4 {±. \y—flz—J^cr,W^ 

z -tum-^^i^tc^ o m 2 i7)iEiiM 1 4 «i . ig 1 coimm 

4 CD WW t tis^r 6 mmx-mfK ^tih. m2 mmm i 

[0 0 6 2] m2mmmi4\±. As. in, Ge. 
Sn, Se, Bi, A u i5 J; n;6^(^aH'ixl>^^=5:< 

Mi^mzii^ ( Sb,Teioo-J loo.y 

Ml,T'^$#i|>Wf4T'ffMT-g'-S>„ ZcoMfm. Sb 
7 0 T e 3 0 ^tSfflfiKiSfficO S b - T e tCTCftM 1 2r JD 

5 0^x^95, i 0 : y < 2 0 ^ it/t f 



nb. r (7)|ffiHoffi^<50«^^fflv^T|g2OlSiiii 14^ 

V -^m 2 aymmrn 2 0 tmi^ti^ . 

[00 63] 6 5^xcr,^i,Zii. m¥a-im.&tmi,zm 

<. mzS:iif^m^mti^%i^ri^ . st^. x^ssc^j^ 

5£x£8 5T-lb-S.ii:>&U OifS tV>« St^. Aif^r 

iB«iB*tttg&f#s fztbizitm^^mmtrmmth fzih 

izi^h'^mmt^mnm h . 

[0 0 64] <I<IT-\ (Geo.74 Sno.26) sSbaTe 
n. fcit/' (Sbo.7Teo.3) 95^66. (Sbo.7Te 
0.3) 90 A gg I nsCOglff^, fcitAlt^Sr 

fz. mMi. ^m^^m&mm, (different 
ial scanning calorimeter: 

Dscffi) \zi.',xmm^fz. 

[0065] 
[Iftl] 















"a 


An 


K 


K 


Ak 


(Geo y^Srio geJeSbaTe, i 


2.0 


3,5 


-1.5 


3-0 


2.3 


0.7 


600 


{Sbo.jTco 3)95065 


1.8 


3.5 


-1.7 


3.3 


2.6 


0.7 


560 


(SbQ.7Teo 3}g{^Ag5ln5 


1-7 


3.3 


-1.6 


3.3 


2.7 


0.6 


540 



[0066] *1 tCisVTiT. njd:. ^fy77K7)jg:^)^ 



•Cfc-^Tt^B^HWffiTJboT 4> , ( G e 0. 74 S no. 26 ) 

8 SbsTenC^m'^f^iSEii:. (Sbo.7Teo.3)95Ge 
^Hi-U (Sbp. ^Teo.s) 9oAg5 I njC^M^f^^J; 
Oij. *«;0. 3/h§*--?;^„ Sb^oTego^t^ 
)j!ci£f§OS b - T e^^(C^*M 1 ^J[lX.:^cffiB!<;-C-Sbl. 
(Sbo.^Teo.g) g^Ge^, fcit^ (Sb^.^T 
eo.3 ) 9oAg5 I n5{±, G e - S b -T e 3 TU^fflfiici 
cOGe ^Sn-CSML3t ( G e o. 74 S no. 26 ) s S bs T 



^-f t: A n O^fiMffl*^'::*; tt^-^tz, 
[0068] VJ,±.<7)mmi-'h. m 1 C0iE»M4<7)^ft4t: 

It . \mim.t!^'h^ \' -^tzmz^m^^^ < -c^ ^ g e 

- S b -T e STC^fflRitS/cW-ett^^-X t t--g>*M; 

fMzit. m^jpi&\-^fz^imm^^m<x'^ . K-^m^ 

^^-fk A n ti-±^ V^3ta6KW^^'ft^^# < S ( S 
b-Te) -M15^fflB!c^fflV^S;h*W4 1^1 
c^lEiftJl 4 2 c?)iE^iJl 1 4 coa#:W=ar*I^^i?-1ir^; 
LT{±, GegSbaTeg/ (Sbo.7Te 

0.3) 95Ge5, GeaSbjTeu/ (Sbo.7Teo.3) 
95 Ger, , GesSbjTeii/' (Sbo.7Teo.3) 9oA 
gg I n5^t*iWifL.|>o 

[ 0 0 6 9 ] |g 1 c0lBiaJl4 COJf |g 1 tfO'lflliJI 1 

1 (7ymw^'km< Lx.m2 <nmm.m 2 0 mmM±<n 
m.i.z-m^j: r^M 2 (T^mmm 2 0 tci® § -tts 

f^yj, 9 nmlilTt:-fe-S.^i::ii>i(f4 t<, 5nm— 7n 



(a 1 ) ) 0 2- 1 44 7 3 6 (P2 0 0 2- M 



[0 0 7 0] m2cDimmi 4cr>m^it. m2commm 

2 0<7)|S^iiaS:*<-f-'S.5ta6. 6nm— 1 5nm(7)lffi 
Hf^T'S) 6ZbmitL\\ IS 2 ^01 eii/1 1 4 ^^f^'/pv -"Jl 

mtm t.m2 cotmm 1 4 >&i'if v tt-i. ^ 2 o 
mmm 2 0 iORM*<^ffiT i: ^^m^h t . ^ 2 ^ieii: 

ill 4c7)/p;§(±, 8nm~l 2 nmcOKHF^fS.'Sii: 

[ 0 0 7 1 ] n 1 (DRmrn 8iixx/m2 co^mm 1 s 

fi, mic7)^ig4iifc{±IS2iOlBiiiil 4tccRiR§ix 

zftt:>c^^Mmit. mico^mm4trzim2cr,Mi 
[0 0 7 2] mi(r>m.mm8i}^x/m2coRmmi 8<7) 

W^MZli^ fztniAl , Au, As. Cui:>.WJt^ 

Wtti, Al-Cr, Al-Ti, Au-Pd, Au- 
Cr, Ag— Pd. Ag-Pd-Cu, Ag-Pd-T 

i, Ag-Ru-Au, tfziiCu-S i t^^'^-jfz^-^ 

mzmfiK-:>M^^i'¥imS.-t^9:tifzmmTh^ . # 

[ 0 0 7 3 ] ig 1 cTimwm 1 1 sojiaa^T c axr/r a 
^ -c-§ ■!> /iftft <-t^fz^. mi comm scom^ii. 

5nm^l5nmC0mmf^Th^ZbtimtL<. 8n 
c^RI«8*i5nmj;i?»V^«-a-t:Ji:. -f-c^^iC^fg 

t^+'^t^ K> , fi-^m 1 commm 1 1 cosftf**^'ffiT 

■ri>« tfz. micoKMrnai^n 5 nmXKim^^M-^iz 
{±. IS 1 c7)'iff$ii;i 1 

m2c5^ffli?ii2 0«. ftV^Sii^&it:^^^: t^v^« -ftO 
f^isb. m2cr>Rmm 1 SSOU^ii. 3 0 nm— 1 5 0 n 

m(r,mm[HT$)^ZtmjtL<^ 7 0 nm'-g 0 nm 

commi^'c-hh.itti^j: 'ont lv^„ m2<r>mm 1 8 
t^j:y). w,2a)^mmiAm^^Bm\LUz<<tj::t>. a 

[0 0 74] ±'^'^mm2 la. iii<5oiffii;ii i^o^ 
i[~:^7.\m.tm2c7:>'WMm2o<r>yif~AMiLm.t^ 
u.m-thfzih\>z%mhKh. m^^mm2icr>mA}:. t 
TJi. ymimmmttzimmmm^m^^h z t *^-c 



p— tf b'-A 2 3 comMi,zi3if^mmmii^^^\'>z t 

At l-— tf f-A 2 3c7)}S^SA j;-5T^S$fL.S 

m.<^-m^^wm<7y%^(7y8o%hm.'&\^fzmi-^. az 

{±AZ = A/ { 2 (NA) 2 } T-j£fKT-#-g.. A = 4 0 
Onm, NA=0. 6^0i:§, AZ = 0. 5 56/^mt 

±0. b p.m.\^xn.mMMm.nhtiih . ^<nfz 

46. >r<7)^-^t(±. 7e^3^SltS2 IcOipSJil. 2Atm 

a±T-?) .r t h.w.x <7)if ig« 1 1 1 m 2 

<^+flBJl2 Oi:cora<50EHffi{±. WMl^yxSrfflv^-Cl^- 
ifb'-A 2 3 ^S3e^S6^tEHl^tcS)^ >! t ifi'^X'h 

Lfzt^-^x. m^'rtn.m 2 1 toJ¥§ t ^ 1 comm. 1 
<km.ni,z-rhzk.mj^L\-^. zcntzih^ ±^j^mm 2 

l<7)jpS(i. 1. 2x/m—5 OA<mi7)|Eiai^T'3b-l.>It 

[00 7 5 ] mmmm 1 <r)mmtmmw2 2 {±. ^jtoF^ 

[0076] (iii;6j^ffi2 ) mmm2X'\i. 

mmmmmz-:}\-^xm.co-m^wn-fh « mmm2 
<r>mm%mn^ 2 6 c?5-gi5ifffiii 3 tc^t-. Wfgia 

«m 2 6 Tfi:. V— if f-A 2 3 coBitf t J; -0 TIBM 

[00 77] 03 ^#H3L-r . mmmm^ 2 6 
^^^stJi2 1 a . %^^mm2 1 ^ j^o j; 5 tcffiasn 

fzm 1 cow fB« 2 5 J:txm2 oWfga 2 0 t * 
[0078] S1^0ttfBJ12 5ii. P— tf b--A2 3^7) 

AirtJi^-'^jiiitcffiBs^x/^^ 1 (^mm 1 . asflii 2 4 , 
mioTM«»S2. ssic7)TiiimfflS3. w.i(mm 

(D^mm 1 .mi (r)Kmms . m 1 <^M±.^mm 9 . id 
xum^m^m 1 0 ^mt & , 

[ 0 0 7 9 ] Ig2c0tffgii2 Oii. f b-A2 3C0 
AWfiJ*^'':.)ilI(^ffiB$ii/cm2(7)T{PiMMl 2, m2 

60Ti!i-w-ffiii 1 3 . n 2 coiaiiii 14. m 2 ^o±f jj-f^a 
« 1 5 . ii2c7)±fM»Ji 1 6 , m2(7)^mm u.m 

[0080] iilTo*Jm«4 TiJiBB-r-g. J; 5 (C. W# 

smmi¥2 6^mm't^t%-^^zi±^ t-r. m2o««i 

9±tC^2 COKIte 1 8-^2iOTW«a8 1 2 . 

i>Mii2 1 , jfii^pfiji 10—^1 (7)rmumm2 1 
^^d}mT^mi:mm-t^. ^t-c. ^«f*. ^B3ii2 
4 ^fflv ^ 1 iOTfMfiftffi* 2tmi comrn 1 1 ^as d 

c: k ^zx '^xmmmmi^2 e ^fmx^ i> » 

^1. i t J; -j-cm 1 1 ^ffMLT t J; 
[0081] *^^ilie2 1 j;?/SB3Ji2 4cOW^i: 
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mm 2 1 axx/mmm 2 4 . ^umm 1 timbj! 

LfzmMzi.^^ ^tL^'il. 1. 2/xm'-5 0/xmc7)|g 
[0082] y6'^jfmm2 1 c7)^Hi7)-5 c^WlgJl 

2 5 fjj<7)5iffi(c<i , ff- b- A 2 3 * 2»< m^imm 
fS.^tiri-^rh^\\ mtmm 1 «wigiaii«#; 2 2 
mmiz^ if b'-A 2 3 1 coa^ 1 m^^^xm- 
^LT, m2^o'iffgji2 otciiv^TJi. mi<r>mm 

JI2 5fcj;W3te^^iiJl2 1 &^3!aUfc^-ir"b--A2 

[ 0 0 8 3 ] . ig 1 c^:)*« I. mi cr)T\m^mm 
2 . n 1 coTffl^sJi 3 , ig 1 cr)mm 4 . n 1 <?3±fiij 

m 2 <7)TfiijffiiiiB 12, a? 2 (r)TM?^ffiii 13. gi 2 to 

f EliB 14.^2 iOiii^fflil 15,^2 to±f iJffillJl 

1 6. S2<7)i^aiii 7. m2cr>mm is. tJit^n 

2 1 9 t,zi,i . ^Jfeff^® 1 X-mm L i> c7) t Isiatco 

mm^z-?\ ^x i> , mmmm 1 -c-imbj l^c j: i/mm 
tmmxh^. 

[0084] ( mmmm 3 ) mtmm 3 xn . *5iBBio 
mmmmt¥2 2<7)mMJjm<^z-:>\,^xmm~ti>. 
[0085] mmmm 3 commumit. m 1 c^mmm 1 

1 *ffMt-|.Xg (Xg ( a ) ) ^^t£. 

S-r, rb-i. 2 3 ^c*^cO«F^Jf SrffMLi"^ 

mi^OS^l (Ji:§*^'/ti;X.fSO. lmm)Srffl«t- 

mmi±izmicoTmumm2^m.-t^. icot#. 

m 1 coa^s 1 izm^mmm ^tix\^i tMrut . 
mmm^tix^^umzm 1 iOTiHj«a;i 2 ^f&m-r 

-^;i^"x#HM45T-\ m 1 iOTM«i»i2 *«fiS;t-|> A« 

*^A,^S^fl^KJEffiX^N"-y ^ y y^TS -I t t^i -oX 

nmx^^. tfz. micormmmm2it. Ar^xm 

[0086] Mt^T. m 1 cDTfflyffiSii 2±t:m 1 <7)T 
iOlfH«3^)icl!K-r-&. lgltfOTW^®«3(J. ArjJ? 

ii3 ^Wfiic-ri. A«*^^>^^««SrSjEttx^N°-y ^' ij >- 
t coiM.-^^'xmm^^X'it-'^mi}^ ^ S «W ^ ^° -/ 

y a k izx -^x i^m^x^ h . 

[0087] ms^x. m i ^^tw-^h/i 3±tcm i <7)ia 



Ge-Sb-Te-^*^^>^S#W. Ge-Sb- 

Te-M2-^^}^)^A.=i-?^W. tTttiGe-Sb-Te 
-M3^#7:)>^>^:^aMSr. — :>cr)mm^m\'^X . XJ^ 

y^Vy^'-th^tl,zJ:-^xmf&X^h. -t^shib. W, 

lcr>tmmA\t. GetSbiiTe 

[0088] x/^y^^} yf^'cnm-M^^'x { X^^-y ^ V 

y^ijX) \Z\t^ ArijX^ Kr^X^ Av:^'XtKf:B 
^x {}m0xi5i.rfmm:^xti-^£^Miiith'y^j:<}ii, 

\-:><n9]X) h<^m.^fi'X^ %fz\tY.Yf]XhK^:^'X 

):.nm.-^i2x^m<^^-^:Lkifx-%h. tfz. mi<^im 

m4lt. Ge, Sb. Te. M2. tfzimSCO^^cr, 

m^^mtcommirmv^xmmzxj^-y-f'v y^'-thz. 

4{±. Ge. Sb. Te. M2. t /c{±M 3 c7) o V^-T 

fdi^<n7m^m?i--^^^fz2jt^w^^37t'^mi-t£K 
^ , m\<^wm^m^^x nmzx)^ ^ 9 u vi^^h z. t 

t,zX->xm^'t^Zbi:>X^h. ZtiC:>cryM-^Xh. A 
r^xmm%'^. Kr:ffxmm%^. Ar:^XtK^:^' 
Xk<^n-^0xmm%^-. ±fzl±Kr;)(fXtKm:VXt 

[0 089mi(7)IE»il4<7))S;MV-N{4, 0. In 

mmm i tml^c i o ^z^ mf^^ti^m i c7)iBiiii4 

cornea. 9nmlilT t<{±. 7 nmJilT) 

«< ^ D , t /^c . #HM4'S0:=i?X jt)i<£:m:J,±lc|Blftil4' 
izMAtXLto. tfz. fm)y-h^±if-tWlt. 

mmm^mKX'^^tK immcnm^^iEmizmm-t 

^ZttmLK^^,. Lfzt--^ T , m 1 «tE«Jl 4 (r>m 
0. 1 nm/fJ;— 3 nm/#(5D|E|g|*|T-Sb 

[ 0 0 9 0 ] MV^T. jgl <^ia#iJi4±tcm 1 <7)±fiJ^ 

^mm 3 b nm.'^^ij&xm^xi h {\:xf(^>m-mm\,zr> 
\-^xhnm.xhh) . z.i\.t:>(nmmm^'m'!k^hmzm 

av^xi^nrnxtyh) , ^^h-h. m.f&^m—<Dn^^ 

h {m>mi:mm-hJMi<zii\^xi:,nmxhh) . 
[ 0 0 9 1 3 ggv-^T . mi <r>±m^mm 3±.\,zm i «o± 

mumm e i^m-t^ . m i (^±.\fmmm 6\t.w.i<^ 
Tm%mm 2 1 nm<7^:Hmxm^x-b h (laTc^fta® 
\>z-j\^xhw^xhh ) , 

[00 92] mi<7)±{BiJiS^6±fc. mi<r> 
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^mm vtmi coRmm s t ^nmzmm-t^ .mi cor 

[00 93] Mi^^T. micomiMs^iz. micom± 
^mm 9 bm&mmmm i o t imMmt^ . mmm 
mmm i o (i, m i wTisj^as 2 1 mm<^:mTmm. 

[0094] z<7)j: oiztx.mi cTymmm 1 1 j^jt 

yto*>tc. m 1 <50iB«fJ14iO^ffiJ*gBl,'fl:§-ii:§|j)m 

x^^fio-c^t>j;i->„ mi^^ia«^Ji4ojgM±^— If' 

[ 0 0 9 5 ] ( a ) iDfrf*, iJtt^M^TtT. Ig2 

cDmmm2o^m>&'t6 mm (b) > . sflss^t::t±, 

^t". m2cr,mmi9 im^t^tzttm . Imm) 2r 
[0096] ilV^T. m2(7^mmi 8±t'. ^2^0!^ 

Hi! 1 7 . ^ 2 co±ilJfriIil 1 6 . i5 i t/B 2 (r)±.\m 

[0097] m^-^x. m2<n±jimmm 1 5±tcii2c7) 

IBSIM 1 4 ^fiScM-rS . ® 2 «IE*lii 1 4 {i. S b - T 

ys-.y ^ y yi^-fi. i t J; ^ "CffM-C^ l> o ■t^j:h^. 
m2(DimmiAl,t. SbiiTetTC^Ml tSr-t-tf* 

■l.i!'--^: < h i> 1 ->a::f]7^ ) h <?5ig-#r:^r'x . t ;^^{iK r 
fz. ^2<J0iHfi/Il 4{i, Sb, Tefcit^MltO^^ 

miAli^ Sb. Te. *3 JlL'^'M 1<7)3 *>U^*^c^7U 
T |3|B#tcxy N° -y y y ^'-r -I. ^ i: J: -5 TffM-r -I. ^ i: 
. A r i: ^JE^X i: «M-&;i?'X#H^ 

[ 0 0 98] I|2<?)l2liiil 4c^Bg;JK^-h<±, 0. 3 
n m/#-- 1 0 n m/#(5:»ffiiai^t ^) I) d L 



m^li, 6 nm— 1 5 nmcOKffll*lT-*.|. <1 ^:>i/^"e* L 
V^, m2OlE«i:igl4«0Be)ji^~b{i:. «^iOKA^^V 

±izmm4iiz^XLXLtd. tfz. fi!cfiP-h^± 

mtc§lJfflI-r'&ii:*i'|l|L<^S, Li-z:b^->X. IS2i^fS 
iiJIl 4^0)ii£Ml^-hii, 0. 3 nm/^if-- 1 0 nm./ 

fpcrmmnxh^^ikmi-t. tv>. 

[00 99] Ml'^T. SS2CDiB^Sl 4±t, ||2(7)T 
fffl^ffid 1 3 it/^ 2 i^Ti!l«»Jl 12^.,! <7)im 

xim-th . 

[0 100] :i<7)i.oi>zh.xm2<7ymm2 0im^X' 

ii^mzmtx. m2cr,immi 4cr,^m^m&^t^-^6 
wm-i\:jim^n'yxi>x^\ m2cotmmi 4c^i^^Bit 

[0101] mtc, ^1 tfoffifgii 1 1 bm2c^Mmm 
20 1 iyt^-5i-mm2 1 iiYLxMKi^h^^. mm^ 
izii. t^m^mm2icomAt^j:mmLmim 
mmim^mmmmi o±tfzim2<Drmummi 2 

'tffliS 2 0 ^: ^?g«§-lir^ , ^<7)t*. ^ 1 ^fffgjg 1 1 

m-/)-^m9m^m-iLxyt'^'»mm2 1 ^s^tsH+^i 
^^stii2 1 <Dmmb Lxmm'&mm^m^^^m^Mzii, 

[0102] {mmm4 ) ^Jfeff^m4Tii:. 'ItlglB^ 

m#2 ecowmif'mz'y^-^xim-t^. 
[0103] mmm4c^wm-^mxii. t-r. m2a) 
mm2o^mm-h (xg (b) ) . mwtcfi. t. 

-f . m2cr)mmi9 (m^ti^tztHtl . Imm) Srffl 

ML. mm^Wi^izMm-rh. 
[0 104] m^'-^x. m2cr)ms.i 9±i,zm2<^KMm 

?^j3!j$fLT t^i>ii^tcj±. mfHm^mf&^fifzmizw>2 
tosifJii 9^BaKt--i.« ^L-c. m2c7)sstiii 8± 
(c. m2cr,^mmi7 . m2(7)±fmmmi 6. IS2C7) 

±W^Mii 15.^2 (7)=3m 14,^2 £7)Tf IJ^HM 

1 3. t5j:um2cr,)Tmmmmi 2 ^immM-r-s ., 
iif>o#Ji{i:, mmnmsxmm Ltzj^mx-mfRx^ 

[0 10 5] ;^0j;3tcLTSl2£7)ffl?l3B2 O^ffMT 
^ris. »2£0T(|iK*^l 2^jj!ciSt;^ciO-«itc. 
'i^Wt^JStT. ll2<7)iaiiJ114t0^ffiSrfe^^tS-y:-& 

^m-itJimi'^f-yxi,x^\ 

[0 106] m2i7)'|f#iB2 0«IS2c7)TM« 

^1 2±t^^^^^iii;i2 1 imf&-tt (x@ 
( c ) ) , 3t^4i-Biii2 ^m^mmmtfzimm 
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[ 0 1 0 7 ] M^'^T , ^^^mm 2 1 ±izm i c7)if igg 

2 5^JFMt--S> (IS ( a) ) , fi#cWtC{±. St", yt 

^^"■mm 2i±iz. mmmmmm lo. mi c^m±^m 

mm 6. mi co±m^mm 5. mi c^immA , mi<o 
rmn^m 3 . j; t^m 1 <^rmm.mm 2 ^ ^ c^nrnx- 

T-ffMT-^ 6. mi (DTMBrnm 2 ^^mLtzcoio^z^ 

'j^-mizm tx.mi ^MMm 4 co^m^^^^t^-^h^ 
mitT-m^rn-^x h 

[0108] mmz. mmm 2 4 i -^thi (^rmu 

mm2 tmicommi t^9&^^h-\^:s, . mm^izn^ 
t -r. mmm 2 a o^MfAxh h w^mmmm^^m 1 
(^mm. 1 ±4 fz\tm 1 ^ot««hs 2 ±tcx r? - h 

LfvTOfe, »lc7)M^li:miiOT<il*il»Ji2i:*^ 

tffia§n.7t^ 1 <7)ff fgjf 2 5 ^jFMTi: ^ , , 3S 

mm 2 4 j^igssttiasg^^ ^> ^ s . wm.(^mi 

\i7mxh .rc7)j;ottT. 'ff#lB«iffi* 2 6 

[0109] ( nsfeff^ffi 5 ) ^wm. 5 Tii, mmm 
-jimz-yv^xfm-th . 

[0110] ^wMm^^-nmzm^tyt\.him^ 

5 0 O-gE<0tt^^ia4 tms^Wtc^^^ 04 ^ 

29^^1i.^3e!¥'V•^^■30 !f2 9*>/?> 

mitS^X-g.P— rb'-i.2 3 &*3Kt-'I.M!fi5^> X-2 8 

t^fi^^. mmmwi^^ ui. *fmej.isjt(±2 
T-i^Bj Lj^^ffl#ia»i«*-c* 0 , IS 1 ioiaiia4 ^ ^2 
soie«iii4t^<i;cS« ^t!^^'yX2 8(±. 

-A 2 3 Sr, H 1 colB»Ji4 i;^c<im2 colE^ 1 4± 

[0 1 1 1 ] jisf?%^yX2 8i7)^n^NA{±. 0. 5lil 
±1. lOT (J: 0»4t<(4, 0. 6l;Uil. om 

T) Xhh^hi}mt.\^\-^. Ix— <f'b--A2 3£^iSi* 
fi:, 3 50nmIil±5 0 0nmJ.:JlT (J:'9ff4t<(i. 

3 9 0 nmlJUi4 3 0 nmlJlT) Xhh^htm'^ L 

/fm± 3 0 m/fmr ( o *?t l < (i, 4 m/^^ijt 
± 1 5 m/mxY ) x'ht:ittmt.L\<-^. 

[0112] fflfgODfE«{±. V— if h'-A2 3c?)/^°'7- 



Sr, ^S-'N'y— Ob°— i5'^^°y— (Pp (mW) ) bW^^ 
~<r>f^-ir-X)-<'7- (Pb (mW) ) h^Z^m^^hZ. 

t (C J; o Tft a o b°— Asy— f b— i^. 2 3 SrM 

itt-s .1 1 \.zi.-oxn^mmtimm^fL. ^(^i^^^wM 

[0113] mi(^ymmmi it,fz\i2 ^oi^zn^xim 
Srfi= 3 mz\t^ f- b-A 2 3 cn>mj^:&m i <r>%mm 

4 (:^:bii:-ClS 1 mWmA t:ff fg^lE^f S . 

mi<7)iai»4*>A,RittT§^:^— ^■b'-A2 3 
SrfflV^Tfido ll2<J0ttlB;i2 Oic>r^LTiS*iSrfia^ 
^-Hfb'-A2 3O^^SS2c0lBliSl 4tc-^ 

i^-ti:. ^li^fflfgJil 1 t^c(i2 5h3t^^^SfJi2 lb 

L/:: i^-- ffb-A 2 3 j; -yxmm.^im:th . 

B^{±. m2<7)iEI*J114icJ:'3-CRI^$ii. 3t^^^M 

m2 1 bm\(nmm\ \ t.fz\t2^b-kmk\.x%-tt 

Ix— !fb--A2 3^ffll-.T^Td » 
[ 0 1 1 4 ] ^ris. IE»S^^OJir^^^:^-Sffifl?ial«* 
iOJSl«7)^«K 7t^ii-Si«2 li3j;t/;m2^0KKl 9 

(nx^-fihti-mt (yfv—y) ih^mt^m-^izit. m 

mit .mih (ciEii UT t . 9 > k i c izmnLx h x 
w tfz. «i bioiv^yK 1 cc^nuizmm^im 
Lxi>i:\\ micommmi itfzii2 5bm2cofm 

m20bit. bi>izm-cr>m^ yyv. tfzu. 

^{zmmiimLxi>j:^\ 
[0115] mmmme > mmmmex-a. 

'fffRiEii^ftt'sv -t(om<?-)-immm-t i . mmm 
m6<^)mmmmt*:4 i(^-mmmmi:m5izi^-t. m 

itn^^j vuxcoepMz i -5 xmm(Dimti^nhti& . 

[0116] El5Sr#B3tT, W#RiEiim4 Iti. a 

i^3 1 i: . SM3 1 ±aw:«s$tLJtii 1 (Dmms 2 

miC0lE«S3 3J:, 4iPMffi34t, ^2£7)|E^ 

asst. Ig2 <?5«ffi 3 6 h Srfiii. -g. . Hi ^OlElig 3 

3{±. iiic7)'tfigM^«Bg-r-s.o m2coMmm35iim 
2cr>mmm^m!&-t^. 

[0117] ««3 1 b LTti. 4^U;??-^'*-h^>6- 

mmL^m^^^^bi}^x'^^. m^s itimmM 

i^-t^i^^izit^ mms 1 ^m i cnmms 2 b txm 

^■^Xi>i:^\ iilTTii. mUS l b LXWMitcoSmi 

m\^fz^iz-:>\,^xm,m-t^. 
[0118] mmsiBimA 1 a, mms 1 ±(c, mi 
tfo«ffi3 2 . IS 1 coiE«ia3 3 . ^mnus 4 . 1S20 
imms 5 . :hj;:u:m2(Dm&3 6^nmzmm-t^:ib 
izx-y xmmx'^ t.mi (^tmm 3 3 (DmwLH i. vm 
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^irmii. mmmm mxt/s x-mm Ltim i oia^a 

5 cDiifig X x/mfmmu . mmmm mxi/s Tim 
Lfzm 2 comm 1 4 (joiaj^fc x mmyrmt mm-c-h 

[01 1 9 ] H 1 comas 2 , ^JraimffiS 4 , 
2C0«ffi3 eoMMi; LTJi. Al, Au. Ag. C 

4 . }5J:lfm 2 comM 3 6 {i , A r t^'XHHM^'T-. <I 
ixi^cr)m&^mm.-t^^mtfzii-^-^A^e:>^x^Mtt^X 

[0120] tJ[Tt^, ffiflllB»«#:4 1 ^Ml^f^lBliS 

-^TI^iBg-f-i, . H 1 3 2 t lg 2 
3 i3 it/tt^PaimaS 4 tm2<7)S;ffi3 6<7)miZ 

{±, X-f ■yf-3 9 Sr:^^L■r>'^V^X«}i3 7>iiS^$ilT 
V^li. miCOWM3 2tM2C')mM3 6bC7)miZl,t. X 
4-/^AQ^i\- L Tffifitf IJSS 3 S S tiT V ^ s . 

[0121] ffifglB»«#:4 1 -C'(i, m 1 iOlB»« 3 3 

i^c, mmcm±t,i. m^Bm^zhmmmc^mi^z< 
xi^iLW(^f,zh^.tmm<7)mmim\^^ t trnmLxn 

hti^s « , m 1 coieJiii 3 3 i5 j; VIS 2 cdIB 

lis 3 5 Offitffffl^aySf -I. ^ t J: T+f fg^B^^ 

[0122] ^NSMffi (i«ffiSt*t«) tfesmi cDiEil 

v^3 9^5Sl^3 9ai!|t:Kt (X-^ v^4 0Ji 

m) . mi<nmM3 2bm2comm3 6t(^mt>zmY^L^'< 

ji-xirma-t^. zcot^^ micr)imm3 3(7)Mn 

}vxm^^:th ^h\izii')X. m\ <7)ie^a 33<r>?i- 

[0123] ±tz. #H^HSffl(cfci,m2c7)iaiiM3 5S: 
^^um^zm\L^^hi^^^a± ^ X-f -7^3 9^5^^ 3 9 
h\mzm^ (X^>y^4 0«M) . 4iPa«^3 4^^2 

3 6b cn^rmzmfiJ wx ^ tm-t t . mm ^ . 
m^m-mmwihMmzm-tM^ut. m^m^Ki 
hmMmi>z»\,-^mm comts^t/kx^iOMv^ 
BtPaTc-Mu-ri* . 

[0124] M#.m^zi,i^ m 1 mmm 3 3 ( ^ TtJi® 



i0fB»Ji3 3 (Sfd4ll2cOlB««3 5) tcEPM^I-o 

tfz. mi<7)mmm3 3im^m*^i^imMmiz^-it^ 

■ttmUi^ mmtin a l-C■v^7^.X1i//t a l^om^jl^^° 

^i-x ^ m 1 <7)iBi« 3 3 mttt-f tfz. m2 (7)iBis 
m3 5 i^^Brnfj-^i^^BMrn^z^-it^^^mzi^. ®ts 

a 2 •C>'^°;^X1i3Cl^ t a 2 VL-X 2 iOlEil 

il3 5tEpjirrS, ^^T', ifLJ^c^Slih-^NVl^Xipii: 
I c< I a2< I a lfO||5f^^ J3j;t;ct a 1 £t c 
Sfc«±t a 2St c<7JMfS5r}S/t-r-I t^WS 
[0125] miC0iimm3 3i5j;t/^2cOlB^3 5 
^OffiKttti. X^ -yi-AO^mtr (X-<-/^3 9{i 

ffi) . ffiiJLiiSfi3 8tcj;-:.Tiiijst-i.o mi<^imm 

3 3 J; t/m 2 c^lBiiS 3 5 cot&mm^m^'t i> ^biz 

[0126] zcommmmimA i^-?hv ^^mz^ 

[0127] ll6^#EIltT. '[ffgiS«#:4 2{i, X 

hy^ rmzWM^ix.fz-mmi^- KM ( w o r d 1 
i n e ) 4 3 i: , X b T^^fcKB^iXJ^^ffiiicOb'-y 
h»(bit line)44i:. Wk<^):< t U ■t;W4 

5t&ffl-tl)„ v-K^4 3ioj:r/'f -/ha4 4{i, m 

wkxo Epsn*5 J; ifmKcomi'&cotzibco'mmm.'ch 

y-K*l4 3i:t;-.y MS4 4 tfi. ig3St--i> j; 3 t= 
lea^ilTt^l). ij'k;^4 5(i;, y-H^4 3tb- 
•yM^44^;03c* (ll6 4'W^■y^>'^■■T•*•r) 
V»T. ^- h'|g4 3 i: t:'>y bj£4 4 t iOP^tKS^xl. J: 
ddeMSflTV^-i,, y-fc:;l^4 5{c«. 4iRaBffi3 

4 Sr^B&Lstffl ?gfai*^*4 1 i t t^X'^ h . 

[0128] mmtmwkWA 2 xu. v- Km4 3 1 h- 
■y Ym.A 4 h <rm<rMK^mc^^x^'^ u -^Mzm^ 

[0129] ariz. tp^m&3 a u^^^coib 

mM^-nm\z-:>\^xiw^-th . m 1 m^sm 3 3 ^fe^a 
Wa^OM c ixryv-xmt^t c 1 
c^M^iJ^ti-x^ma-t^. m2cr,imm3 5 Srssa^affitc 
^■i\:^^i>mi,z. mmtn c 2T^vv-xm^^t c2<^m. 
^0 Nvp-x ^ epja^^ . 1 <mmm 3 3 i^^^B^mz^ 
WL^'^hmz^ wmfi a iTVNVPxie^n a ito^fL 
n)vx S- Epjirr S , ^ 2 olB«« 3 5 ^ ^l^fBHffitiMb 
^^hmzmWfi I a 2TVN°;PX^>&U a 2 <?5«}^^Vl^ 

xSrErrJn-t-So 

[ 0 1 3 0 ] S 1 cOlBfrl^jgs 3<nMmHm'»m^i:>1^ 

^mzmcth'im.T x i {±. m 2 «oiBi§s 3 5 «owf4 

(Txl<Tx2) , tf^, mi OlB*iiB3 SCOWW*^' 

ii^BmMi^^h^m^^z^^cfhmzm-th^^t x 1 
« . IS 2 ioiB«ii 3 5 c7)ia«wf43!)%^^«fi3&^ ^^M^ffi 
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t;^-ft,-ri-i^ts-r§B#rat x2 (tx2< 

t X 1 ) , Lfzifi-oX^ UK I c 1 . fVVxmt c 1 . 
WMl c 2fcj;t/yVPX|it c 2t)K I c 1< I c 2^ 
otc l>tc2 5r}f^c-ri'3tc-r.|.^tt=j;-5T. # 

J'<)Vxm-ffit c 1 c^fllStysVL'X&S^l (50lBliii3 3fc<J: 

ta2^M<t. I a 1 > I a 2 ■gjihtCj;-^ 

-:^r. ^vi-xmt aiii^m^^^. mmti^i a it- 

[0132] tJ[T(^, #lB#l«<^^^»,i^fiJ^'J^ratC'^('^ 

Tij^Bj-^^ „ m 1 ioisiiii 3 3 m^¥BVMX'h^m^<7^ 

fifiiflR a K H 1 iOlBIt* 3 3 :{)i*SafflT-J>.|.*#^0 
ffiiSffiR c 1 . » 2 c7)IB«SiS 3 5 *«^NfH®ffl-C-S. S *^ 

c^mmm a 2 , ^ j;t^, m 2 ioiEiig 3 5 

h h «-^«ffifiLffl R c 2 1 ^ . 2 ^oiaisiic7)ffiSLffi 

CO-^ffti, 20<7)lBiiiJl<7)4ftMtJtiStTRa l+Ra 

2. Ral+Rc2. Rcl+Ra2. 4/t{±Rc 1 + 
Rc2i:^r-g>. R a 1 t R a 2 t SrM^-g-fSi: 

Rc l*3j:t/Rc2€r^n^>^0ttj;Dt^'?t/h§ 

[0 133] 

[0134] mmm i ) mmm i T-Ji, a i comm^ 

[0135] aii*i!l^^o-9-^T;i^*f^^L 

ii2 1 ■^itLxmK^'mm.mi i tm2crMmi9ti 
i^'o h hit h ^ HZ ^ X -^yr IV ^i'f mi tz. 

[0136] irtlxf^Ji: LT . mmmmmm l O:^^ 

imf^\(D^yy°Mm.rcnxdizLxmmLtz^ t-r. 

Omm. ff§0. 6mm) ^fflKL)^. -fLT. ^CO^i^ 

V hmm±^z , m i toTfjf*Hii 2 > lt z 

n S-S i O^m (SiO2:20mol%). IS 1 <7)T 
i!J-^ffiil3i: LTGeNM (JfS : 5 n m) . ® 1 tOfS 
llii4J:LT (Geo.viSnc. 25) sSbzTeuii (i¥ 



$ : 6nm) , mii0±m^mm5 ttXG eNM (J¥ 
3. : 5nm) . ^ 1 c^±ffll|ffiaJg 6 t LTZ n S - S i 
Oj/I (SiO2:20mol%). H 1 60-§?-Hil 7 t L 
TGe Nil (Jl§ : 5 nm) . it/'. ^1 tO^fltSS 
t LTAg-^^ig (iJS : 1 Onm) i:mik:^^<y :^ V 

y^^mzx-yxmrnttz. ^(^^x oizix imm<7)^y 

[0137] siiJpiifiji 1 0 HMt^-^ryT/i-^nm 
-r^m^izii. mico^m8±i,z^ ^(^i,zmi<^m± 

•#HJi9 t LTGeNS (J¥§ : 3 nm) , SiJitX. 3 
ai^ifSJil OhLTZnS-Si O^M : *^3 

Onm, S i O2 : 2 Omo 1 %) ^miX:^^^"/ 1^ V y 

^miz^'ommLfz. -ttx. m2<DmMi 9iz^ ytm 

'/^mm2 1 coumx-h^m^m-m-immm^^'cy::]- 
hLfz. ^cLx. mmcr)±i.zm i (^mmm 1 1 

Lx. m^mi^^yTfi-^mmLfz. 
[0138] z^x\ mi coTiMmmm 2i32:x/mi(o 

m mm. ^mmyt^^ . m-mmfs. 1 97 1^, m3 

^Sr#H§) t*^<tf-fffcj:0. m^izm&^tifz. M 

i^mizii. iti^coffsti:, m 1 idlest;! 4 
htm-^ti^^nmx'$y^m^bxM^4 0 5 nmtcij 
(t.g.RSt3tMio^'fb*u < . fio^ 1 (Dmmm 1 

mmii^i^^<^j:i>j:d^zm'}s.^ixfz,, tfz. mmmmm 
m 1 0 c^M^it. m 1 mmm4 ^^^^B-mxh^m^t 
i^Bwmx'h^^t coRm^(7)mm:x/m 1 solas 
ii 4 iOTfeffSK^^^teTS ^-5. ^ t < , ^ 1 <7)mmm 
1 1 c7)3t3ii*;6u < J: 3 izmmizmm^tL 

tz. 

[0139] icT) j; d tLTf#4.ix/c-9-yr;K:-ov^ 

x.mmz^mi (^tmm 4 :^)-'^[:B^B®ffiT* s 
5,§^Ta (%) ^su^Lf^. ^tom, mi mmm 
i^^mit^^tw^'^TMi'ff^^-^. m 1 ioia«a4 

mxh^Mi^c^ymi^mT c (%) ^M'^Lfz. Mmz\i 

^fz. mmk. (Tc+Ta) /2cO-(l^ff»:Lfc, 

[0140] m&^<^mwm^im.2\,z7kt , zzx\ 

^2 4^<50-tfy77i'2- li3j;t/2 -3(50|gl co'[f#iBl 

Ki, mmm:^s'amx$)h^^coKMmf)K immt^ 
^^ikmmxh6m^^(^^mx*) ttz. ^yy 
;p2-i3oj:t/2-3C4. im.mti^^Bmxhhm^(7y 

mmmmnrnxh t „ ^yy°)v 2-2iiXx/2-A 

mimK tmmifim^mx'hh^cr,mimi.^h-» 

vk tfz. iryy°>i2-2t2-4bit. mmmtim^ 

[0141] 
[^2] 
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f>7>No. 




To 


Ta 


(Tc+Ta)/2 






[K] 


M 


[%] 


2-1 




40 


40 


40 


2-2 




46 


40 


43 


2-3 




48 


46 


47 


2-4 




48 


42 


45 



[0142] m2l,z^.-ti. a (C, 3S31*iiS)i 1 0 ^iS 
iftz-^yy'/i- 2-3isJ;t/'2-4 1 cotf fg;i i i -c' 
{i. Sfli^iislSil 1 0:^|i■^^c■^1^yr;^2 - 1 j;t/2 - 

=5r< (Tc+Ta ) /2iOflA^2%~6%Sg[*I±L 
[ 0 1 4 3 ] ^c-i3 . H 2 i7)Wfg|g«M#: 2 6 <7)fg 1 

[0144] (mmm2 ) iimct2 -rii. m i ^owism 

1 l<:^1*tti:llltOieiijl4s0ffSi;^0Pgf«SrP<7t, 
1 1 1 Sg 2 comm l 9 i: SrSi D -^t'ii-^^-'f >-T;ix?r 

1 COM**. fEISMSgWJt (Carrier to N 

0 i s e Ratio: CNR) . it/jiS^^ilJS 

[0145] ariz^yrj\^c?)mMumimm-f^ . s 

20mm. ff§0. 6mm) ^^ISffiLJ^o ^LT. ^<55 

'J -4^"^— h mm±^z . is i ^oti jjsHii 2 1 lt 

ZnS-S i OzJl (ffS : t^4 0 nm. S i O2 : 2 0 
mo 1 %) . ISlcOTM^BSB t LTGeNS (ff 
§ : 5nm) . Jg 1 WlEi*il4 t LT (Geo.74Sn 
0.28) sSb^Teuil :4nm— lOnm) ,|| 

1 COiWJ^-ffiS 5 i; tTGe NS (JJ§ : 5 nm) . |g 
l<50±fijffiiia6 LTZn S-S i OzS : It) 
5nm. SiO2:20mol%). HI c^l^-HMT t 



tTGeNJl (US : 5 nm) 
Ag-^^a (if§ : 1 0 nm) 



LTGeNii im^ : 5nm) , HXt/^ jljii^ 
1 OtLTZnS-S iOaS (;p§ : lt)30nm, S 
iO2:20mol%)5r. m}!KX^'<-y 9 U y^^mzX 

[0146] mz. ^m^mm2 i <ommx'hi>m^ 

Lxz<7)mm±tzmicommmi i^mm^^. ^nm 
^mm-t^ i t izx-^xmm^mit^-^fz. va±c^x o 

[0147] fl^Mt/t-^yr/wc-t^c^T, mmmitm 
m<^umz x-ox. mi c^mmm 1 1 comi&mm\m l 

fz. tfz. imLfz^yy-Mz-oX^X . m4lz5f:Lfzm 

Mj^Lfz. ^C7)t^. ift'-A2 3c0jg;S{d4 0 5 
nm^ M^UyX2 8criNA{^0 . 6 5 . M^I^CO^y 
y°;l-cr,m.mRliB . 6 m/ s . MM-^-^^mi 0.29 

4MmtLfz. ttz. mmiti^ji—yiznmitz. 

[0 148]CNR{4. ( 8 - 1 6 ) ^il^O 3 Tfl-^^ 

t^c. M*tttg{±, BTfi^^i omtBiLxmrn^m 
St. •^coi*^^, 1 1 Tfi^^ 1 msfeas lts«3 

Tfl-f-coJigSrfijg L . 3 Tfi-f-c7)M^*a:ltff-f-|> i 
[ 0 1 4 9 ] S 1 COmW^ 1 1 «MS*t3 j; VC N Rcr, 

m^M. (Tc+Ta) y2c7)immM^m3 

IZTik-t. 
[0150] 
[|ft3] 





<0»*[nm] 


CTc+Ta)/2 
[%] 


CNR 




3-1 


4 


A 


C 


c 


3-2 


6 


B 


B 


B 


3-3 


9 


C 


B 


B 


3-4 


10 


D 


B 


B 



[0 1 5 1 ] *3tt^. A— D{±. (Tc+Ta) /2i7) 
fl. CNRfciWWS^^fl^^^. ftfrWtCfi. (T 
c +Ta ) /2cOfit(C-::)V^T. D<30%. 30%^C 
<40%. 40%^B<50%. 50%^AT-^S)^o C 
NRt^-:>V^T{4. 4 0 (dB) ^C<50 (dB) . 5 



0 (dB) ^BT^^. m^mz-:>K-^Xii. 20 (d 

B ) ^ C < 3 0 ( d B ) . 3 0 ( d B ) ^ B . S 

lc7>|ffgjg 1 (Tc+Ta ) X2(^im^3 0%i^J 
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fz . 2 0 d Bm±X'h Sit ti^nt L < . 3 

0 d B a±.T$) 6-t^)^XK)tftL\\ 

[0 I 5 2] m.3^z7Jk-tx^^z^ v-yy'/i-s-i {mi 

C0imm4C0m^ : 4nm) 

4 {mim^mAcryW-^ : 1 Onm) Tii. CNR^j 

y-r}V3-2. {mi(n>mmA(7^w.^ -. 6nm) . ax 

X/^yy)V3-3 (SSl<5:>iB^4 0i¥§ : 9nm) f 

a. m&^tl^3S%'~'A5%X\ CNR3D^"5 0dB. m 
3 0 d B 1 1 a h ftfz o lil±c7)«g 

m-^^. mi <r>mmm a (T^mmn . 9 n mOTt-ab s ^ 

[0153] ^rfi, ll2iD'lf$gfHiiffi#:2 ecDigl cD'lf 
Iga 2 5 tCOV -^T |W|a£0:^rffiT1fl**. C N Rt3 it/' 

[0154] (mmms ) mm\3 tii. m i ^ow 

Mi^m^zii. m 1 *oiBi^Ji4 com^M^'^xm i <^ 
mmmii^imL. ^^mm2i^-f\-Lxmicom 

1 1 1 ig 2 comm i 9 1 SrSi d -^h-^rz^yy/u^ 
i^mtfz. mmLtz^yy°Mz-:>\,^x . micommmi 

[0155] iiiT<,z. vyy°)i'(^wmyjmi,z'::>v^xim 
•th. t~r. mi(^^Mi tLx^'V:^-yn^^-hmm. 

(SS: 1 2 0 mm. if $ 0 . 6 mm) SrPffit7t» ^ 

S2i: tTZnS-S i OjJl (ffS : ft40 nm. S 

1 O2 : 2 Omo 1 %) . ^ 1 ^OTiMI^SJl 3 t LTG 



tLTJi:. (Geo. 7 J 



e Nil (m^ : 5 nm) . miCOimMA (ffS : 6 n 
m) . mi<7)±fSMig5i: LTGeNii : 5n 

m ) . ^ 1 <50±fiJ»MW6 i: tT Z n S - S i O2 Jl 
(if § :*^j5nm, SiO2:20mol%).®lC0 
*ffiJl7t L-CGeNii (iJS : 5nm) , miCOmH 
B8fc tTAg-^B (Jf§ : 1 0 nm) . ^It0*± 
■S^Hii9i: LTGeNil (/f^ : 5nm) , ioJ:V\ B 
ii^lffiJil Ot LTZnS-S i O^S OS : ^3 
Onm, SiOa : 2 0mo 1%) JIII^^;^r^y ^ U 

Sno.2s) gSbjTeii. (Sb 
4/S{± (Sbo.7Teo.3) 9oA 
Ss I ng^fflVT*?^^, ^ii^Mll 0^mi&Lfz<7)ib. 

fz. zcr)i.ot,zLx . mimmmACDm^tm^^3 

[0156] mz. yt^^fm2 1 commxhtm^tm 

Lfz. ^Lxz c)mm±izm i c^mmm 1 1 t:mm^ 
mm&mm^^ zti^zx-y xmm^m^t^^fz. 
ipjjKD xdizLx.mi mmm a commtm^j: s, wm. 

cn^yyiv^fmLfz. 

[0157] ^rnvtz^yy^Mz^^^x. mmmi tn 
m<7y-frmxm i commm 1 1 co^ig^^Ms Ltz. 
fz. >in^.<7)-t?->r;i'tcov»T, 'mm\2bnm(^-fj'& 

X-mi(^MmMl K^-^cnKHi: t^? W*^ ^ Mm. L j'c . 

[0 158] W.lcr,mmmi l^OCNRfcit/m**, 
^r^>tJft(Tc+Ta)/2 cOitSSSSSr* 4 t^^-T » 

[0159] 

[a4] 







CTc+Ta)/2 
W] 


CNR 




4-1 




B 


B 


B 


4-2 




C 


D 


C 


4-3 


{Sbo.7Teo.3)BoAggln5 


C 


D 


C 



[0 1 6 0] ^4 4', B— Dfi, (Tc +Ta) /'2C0 

m.. cNKi6i:x/mi;mcnm.^ifs-t. M^w-mzit^ (t 

c+Ta) /2cOffitOV^T. 30%gC<40%. 4 

0%^B<5 0%T-fe-g.» CNRtoV^Tfi. D<4 0 
(dB) , 5 0 (dB) ^BXhh. 
{±, 20 (dB) SC<30 (dB) . 30 (dB)S 
BXhh. 

[0161] ^4(c^-r±3tc, ~^yy)VA-2iii:x/ 
4-3{i. jSai*. CNR. fciVTSi^^i'i: 

— ^r. 1?->'T;1^4 - 1 Tii. aii^AM 5 

%, C N Rj&i 5 0 d B . 3 0 d B > .^if:^^ 

tell*^1#^tiJt, ti±OS**^'^. ilB-^fVT/POtfT- 
{±, ffljtst (Geo. 74 S no. 26 ) ^Sh^T e ^^Xm^ix 



[0 162] ia2iDW?gf5»«#;2 6c^micO'tf 

fgJI 2 5 tC-PV |nI«tO:^ffi-C?H**. C N Ri3 j; ts' 

[0163] (MfiM4 ) mmmAXii, m 2 coit 

2 0O#tti:M2OlEliJl 1 4iO*JPtc?3M^^i)f|^<. 

/c, a#:B^w±. m2cr,%mmi A<7:>Mn^mt^-^X 

lg2<7)tf?gJ12 0^J^^L. 3e^^5lt«2 1 ^itLXm 

i(^WKi bW>2ff:>m%M2 0fi:^h^'hh'^fz'^yy° 

)Vi^Lfz. m^Ltz^yrMz-^\^x . w.2(7mm 
m20(7)tmmm.. cnr. aiiXj^Kmrn^m^Lfz, 
[0164] iiiTtc, ^yr)vcr)mmjm^z'-jv^x%m 

-t^. t-t. m2cr>mm.l9kLX^'U^-:r::^^-h& 
=K(l:gl2 0mm. m^O. 6mm) ^mmLfz. ^ 

Lx. ^co:t^u^~yr^^-~hmm±i,z. m2</)^mi 
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SbLXAl-i^-^m (i¥§ : 8 0nm) , ^2«±filjf» 
mmi 6t LTZnS-S i O^M (J¥$ : *«Jl On 

SiO2:20mol%),j|2 tO±fl)|?-ffiJl 1 5 
t LTGeNB (Jl$ : 5 nm) . m2<7)fai*ei 4 

: 1 Onm) . Ig2 SOTfflMffiii 1 3 i: LT G e 
Nil : 5nm) . m2C0Tiy«»Bl 2 

t LTZnS-S i Ogii (Ji:$ -.me Onm) ^, 

leeill 4i; LT{i. (Geo.74Sno.26) sSbaTe 
11. (Sbo.yTeo.g) ggGeg. ( S b „. ^ T e 

0. 3 ) soAgg I ng^rfflV-^fc. 

[0165] ^2cr)T{i«aii 1 2i5Xl/m2c^±i9m 
m.M4 0 5 n mt^^DV . IS 2 iOlEMil 1 4 j&^ISB^sfficT) 

t § c7)Rl^3^i:^?^ffi 2 mum 1 4 *i¥^a«ffic7)i; ^ co 
Rit3tM i 0 t < . 2 cotmm 1 4 ^^i^SH^sffl 

< . fiom 2 c7)i2liJi 1 4 c03^iSa^^!&«:^# < J; 
[ 0 1 6 6 ] i^t. W.2cr,ttmm 1 4<7)^HS:ISb^b^I:S 

Thhm^mm^'&mmim i t^ss i ±t;xe>rj- 

hLi^c. ^LT, .rcO©lt±Cclg2««lgS2 0^^ 



[0167] ffMLJt-^-yr/kt^-ol^T. X^OMHgP 

oviT, ii4(7)gBSrfflv>T. m2cn>mm.m2o<mm 

2 3<!0jft:ft{i4 0 5 nm. M!R!I^>'X2 SiONAJiO . 

6 5 , flJ5gB#c^-9->-T;l/COiajSJK{±8 . 6 m ^ s , ft® 
V-^':ft{iO. 294^*mtt/;o *7t, 'Iffgti^Vl^- 
7lCtEISL?t„ laUmStfi. ffilil (dBm) 

(nmaW}-"^ 3 d B m/i'{t<Sv»S(iS:-^i. h y^—^f^v 
— Pp (mW)<?)l. 3fg^0b°— P p (mW) 

ii 1 1 (^SSMW'Oi^MM. ( T c + T a ) / 2 *M 0 %@ 
JST-fc 0 . m 1 1 tCAtt-f-^^^ft 1^-1^2 9 (T) 

«^^N°^-{i*^)l 2mWgST-3b-l.<50T. ^2i7)1ffgJi 

2 0 izmM-th 5 mWr-$) ZCOfz 

^,w.2 cmmm 2 0 oi^mmmMit 5 m wjiiTt- 1. <r 

[0 168] IS2«ft$SJS2 0cOlBil!S«s CNR. t3 

[0 169] 
[|ft5] 











CNR 


5-1 


(Geo 74Sn5.24)BSb2Tei 1 


D 


0 


B 


5-2 


(Sb(, 7X6(1.3)8 aGea 


B 


B 


B 


5-3 


(Sbo7Tet,.3)5(,Ag5ln5 


B 


B 


B 



[0 1 7 0] a5tt). B—Dti, iaii;SS, CNR. *3 

T. 5 (mW) <D, B-^5m\NThh . CNRtCOl-* 
■CJi:. 5 0 (dB) ^BX'hh. Rlt^t^-OI^^TJi. 1 
0%SC<20%. 2 0%^B<3 0%Xht, 'm2(n 
mWM20X-\i. CNR;6M 0 d B&.±X'hh:Lhtim 

fz . mmti^ 1 0 %a±xh ^ztmftLK. Rmm 

[ 0 1 7 1 ] ^ 5 {z^i-i: -5 tc. -9-^7';!^ 5-1 Ti±. 
5 mWmTOlEi^P— 1fVN°V-fC N Rj&^^fi^n-tir^iai* 

0.3) ssGegS/^^^ ( Sbo. 7Teo.3 ) 90 Ags I ng^ 
m^'^fz^yy^P 5 - 2 j;t/ 5 - 3 tii: . 5 mWi^XTco 

[ 0 1 7 2 ] ^rjo. H3(c^LfcWfgiait«fr2 6tfOB 

2 <7)'fff$gjs 2 0 (cov c> nm.<n-^mxtmmm.'km'M. 

[0173] (»Jfii^J5 ) ^Dfi^JSTii. IISfei5iJ3i3j; 



?>HM^J4 ^ H 1 £7).ff 2 2^ 

Matt^o *LT. »^L/SffifSiBlim2 2t:'3V^ 
T . miotffBBl itoaiS^, CNRioit/^'M** 

t , n 2 (7)tf fgii 2 0 <mwmm. , j; wc n r 

trials L/i, 

[0174] Mfel9iJ5T-<i. ISl tOlBSiii4*3j;ti^'m2 
<^IEilJll 4 0*I|i!c{±. (Geo.74Sno.26) sSbaT 
en*^c{± ( Sbo.TTe 0.3) 95065^: L7t« 1 ^0 
ia#a4<7)lSS{i6nm. Ig2i7)ia«i«l 4<7)JSS{il 

0 nmh L/i„ 

[ 0 1 7 5 ] » 1 ammm \u±. ^m^^WLtz^ 

\,z. ^\YJM^Vs')fz. W.\(nwm \ itov^T, 

« 2 1 (mm:hhm\m<^mwim.\mmm^^2<7^ 
-rwsmm 1 2io±tcxeyrj- h t. m i (^mm i 

1 i;IS2c^tffgB2 0 ^LT. 

fgjii 1 bm2c^mmm2 0 ti:mtt^yy°j\^ (mm 
imm^2 2 ) ^mtLtz. ^fc. ia4»Ji*3 iv^t^^^ 
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[0176] -coXol,ztx'^^i:>tlrci■^yy')HZ'o\^ 

m 1 «7)'|f fgJl 1 l(7)CNRfcj;t;;-M**^}i5EL 



cNR^m^Ltz. zti^commi. ±ismmmx'mm 
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[0 1 78] ^6tt5, B— D{±, #flJ5EO*S:^2r^-r. 
(Tc+Ta) /2fOfflt:':>V>T(i, 3 0%gC<4 0 

%^ 4 0%£B< 5 0%T"S>-S.. CNRtOV>T{±. D 
<4 0 ( dB) , 4 0 ( dB ) gC<5 0 (dB) . 5 
0 (dB) &BTh^. fffS^tCOV^Tti, 20 (d 
B) SC<30 (dB) , 30 (dB) &BTh^. 12 
§mmZ'0\.^XI,±. 12 (mW) <D. Bgl2 (m 

yf) Thh. m.6 (Ti^mm t !>m 2 <7)mm 1 4 
ffit* I. j^-^com 2 commm 2 0 co^i^ ^-cfc 0,10 

%gC<20%. 2 0%gB<3 0%-CfeSo 
[0 179] -9-yT/l/6- 1 fi, ^lcoiSiiJl4ijJ:t/ 

no. 26) aSbaTeiiTS)^^ yT;P-6 - 2{i:, ^1 
<7)iaSB4 0ffl)ag;^i' (Geo. 74 Sno.26 ) sSbzTen 
T-fcD, m2^Diaiiill4iDffiJj!J// (Sbo.7Teo.3) 

ggGej-c*^. ^yy/ue-sit. micotmmAn 

0.3) 95^65 X'h h o 

[0180] mei-zir.^i. 0 (C, -ry7V1^6 - 1 T-(4. 

^st^j 4 ^ i5i«t: , m 2 (/ymmm 2 0 c?)! aisias 

rmm^^^+'i^T$) o . 1 commm 1 1 cojijia* 
t-+^x'^j:^^fznbizm2<^mmm2 oco^mmM. rs+ 

- 2 Tii, m 1 0'|ff#JS 1 1 io 1 tA'IS 2 <7)ffi $giB 2 0 
^ ttC, CNR:^> 5 0 d Bi;A±X\ M^mt^S 0 d Blil 



[0181] iiit. mm^::^'fi~yiz%mLtz^i,z-:> 
^■^xtmLfz. yyvizmm^:imLfzm^ 

t. yyvt f^'H'-y'i^minzmm^mmLfzi^t iz 

fz. 

[0182] ( mmm e ) mm\ e x-it. mmmm4 so 

mmjfmxm a (^mmmmi^ 2 6immLfz. 

X. mMLfzmmmmmi^2 ei^z-y^^x . mi<^mmm 

2 5cr,CNRt5XWm^m.. ^^t^tClg2C0lf|gJi2 0 

[0183] liiTfc. •^yy'jucommijmiz-^^^xtm 

-r^. t-r. m2cr)mm.l9tLX::i^U:^-4<^^~hm 
« (laSl 2 0mm, g§ 1 . 1mm) immLtl. ^ 

Lx. ^cr>Ti^v^-^^^-~hmm±i,z. m2cDKMmi 

StLXA (m^ : 8 0 nm) . |g2t7)±i|IJffi 

KJll 6tLTZnS-S iO^ii (iSS :^t;l 0 n 
m. S i O2 : 2 Omo 1 %) . IS 2 (7)±ffl!|^BM 1 5 
tLTGeNJi : 5nm) , H 2 cOfEi^Ji 1 4 i: 

LT (Sbo.vTeo.:;) gsGegii (ff$ : 1 On 
m) , m2<7)TfiWffl/il 3i; LTGeNS (i¥^ : 5 
nm) . mZf. ^2eOTMffi»/il 2i: tTZnS- 
S i OjJl (J?§ :|t)60nm. SiO2:20mol 

%) Sr, md::^^^-/ ^ u y^mzx-oxmrnttz. ^co 

-k'^-ofz. 

[ 0 1 8 4 ] Mi^T, m2OTiijf*a« 1 2nzwm 
tzmm^^^^"^. mm^mit^-ttzmizmm^m^L 
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[0185] ^cr,m. m^'Amm2 i ^oitc. mmmm 

SSlOht-CZnS-Si OjJi (J¥S : *J3 0 n 
m. S i O2 : 2 0mo 1%) , m\<^m±Mmm9b 
LTGeNB iW-^ ■ 3nm) , mi<r)mm&tLX 
As-^±m : 1 0 nm) , ^ 1 ^Ol^fflilT i; LT 

GeNii (J5§ : 5nm) , lg 1 cJOif jmBS 6 LT 
Z nS-S i OjJi (ffS :^5nm, SiO2:20m 
o 1 %) . m 1 <7)_hfll?.ffiJl 5 t LTG e NB (H:? : 
5nm) , mi<^)immAbLX (Geo.74Sno.26) 
8Sb2TeiiS : 6nm) . ^lcOTW^Hii3 

t LTGeNil (J¥§ : 5 n m ) . ioj;?/. IgltDTIO 
^m.m2t LTZ n S-S i OiM (Jl$ : *^4 0 n 
III. S i O2 : 2 Omo 1 %) JIII^^^^^°■y ^ U y^'" 

iStcj: owsLy^Co ^iom. ^i^ia»ii4£7)^ffl^iig 
[0186] mz. m 1 (^mm 1 1 lx^°v ^-t^^^- 

b^i^ (its 1 2 0mm. JJSO. lmm)S:2ifiiU 

fz. ^Lx. mmm 2 a <mmxh h m^mmmmm 

micr>mm.i ±.>^zx\^y-3-YLtz. ^ccom. ^co 
mm±i,zm 1 <^rmmmm 2 ^mm^^. m^m^mMi; 
Lxmm^m-ft^^f^o a^coxoizLx. ^vznv 
(iffBia»«#:2 6) ^m&\^fz. 

[0187] mM.^-^fz^>y'MZ^->\\X. 1214 CO^S^ 
fflv^T. mi^0'|f#ii2 5fcJ;t^m2<7)til8a2 0coc 

23omm>tA 0 5 nm, M^V-yX2 8c7)NA(±0 . 

8 5 . iij?eB§^7>if fgie»M* 2 6 c7)iSMJS{i 5.0m/ 

s. »Sv-:^^{i0. 20 6MmbLfz. ttfg«i. 
;t^-7'fciE^L>^c. ^cOi^M. mi<Dmmm2 5i5J:X/ 

m2<7)mmm2ot,t^i/z. cNRti^5 0dBa±.x'm^ 
m^^3 0 d Ba±t\>^dMM'^^mM^'f}mi^fifz. 
[0188] (iiM^j7 ) m2<7)Mmm 1 4com^t,z. 

MltLT. Ag, I n^oj;J/'GetO{t;b'9tCSn. S 

mmm4 . 5i3i:x/6tmm(^^mm'^tLfz. 
[0189] (mmms ) mmm8Xi±. Hsc^ffnis 

[0190] s-r. aiK3 1 1 tT. mm^mimmL 

fzs immimMLfz. ^ix. -e^^s m 

lcr,nU3 2tLXAum imW. ■■ 1 . OmmX 1 . 0 
mm. US : 0. 1 jum) . miC0Mmm33bLX 
(Geo.74Sno.26) eSbsTeiid (fflW: 0. 6m 
mXO. 6mm. J¥$:0. 5x/m). ^JrESfl:® 3 4 i; 
LTAuii (ffi^t : 0 . 6mmX0. 6mm. J¥S 0 . 
l//m) . m2cr)|2»Ji3 5ttT (Sbo.7Teo.3) 



ssGe^ji (mW,: 0. 2mmX0. 2mm. : 
0. 5//m) . j|20fl:ffi3 6i:LtAuJg 

(ffi^:0. 2mmX0. 2mm.Jp§:0. lum) 

[0191] ^com. W, 1 3 2 . 45^^:® 3 4 . 

J:tX^2 <J0«ai3 6 tcAu3&-4,^^ y- h'lS^^'yT^ 
I'y^'LJ'c. lglcomffi3 2i;lg2c^mffi3 ettOPal. 
jSit/tt'PattffiS 4 i;i|2s0^ffi3 6 tsOPBl(C{±. /W 
xmj!S3 7SrX-< .y^3 9?r:^'^LT^SiEt7to 1^1(7)12 
^3 3i3J:t/m2«IB«S«3 SiOffi^-fCt iSSfittt 

<r)mm.. w. 1 3 2 1 ig 2 eymM 3 eh <rim\,zx 
^ 'yi-Ao^ifLxmmhfzmm&^3&{zi.'ixm 

^Lfz. 

[0192] Igl cOlBi4Jl3 3*3 J;V|g2i^lEi*Ji3 5 

tmizm^mmm ( ^^naffl ) t ^ . ^ i omffi 3 

2tlg2<?)«:ffi3 6i;<7)raiCiifS5 0mA. VN°;l^Xi|il 
0 0ns COfl:?^^ ^7^X ^ EpjD t ^ . 2 OCOf B»Ji 
fgffifitttffi. (^SJIrffl) tC^^tL:t, J^t:. SI 
l<;0fl:ffi3 2^:l|2<5DflS3 6^c7)rBltC. JEtll 5 0m 
A . ^N°;t^X(i 5 0ns <r>mW^)VX ^ Epjn L :t h <! ^> . 

m2mmm3 sco^i^mmmm^-i^mm^miz^ 

ittfz. tfz. micoMBm3 3i3i.i/m2<Dii$m3 
5 t^t h i,zmmM.m<r)t § tr. m 1 3 2 ^1^2 

crmM.3 6 }i(rM^zmU2 0 0mA. JVVxm5 0ns 

cnm^j ^7^.x ^ Ecjn L i; o . 2 Oi50ieisji>f)i"itt=ffi 
ffiffi^PJ*^ Kffitji^^^Jt^^lt Lfz, $ A. . m 1 t^l2 

»ji 3 3 J: t>'^ 2 toiBii/i 3 5 *i 1 1 \,z-mmmm.^ 

t^tc. 4'^«ffi3 4 i:l|20fl:fiS3 6£0Stc:^tS5 0 

mA. ^^V^Xl|Ial 0 0 n scr)'mfifVVX^t\lMLfzt^ 
^ . m 2 (7)iaiijl 3 5 <^^36^1SffiK«II=6>^fifitn;mi 

[0193] iJi±c7) J; a tc. H 5 0'|f|g|aiiiM*4 1 -c 

{± . ^ 1 comm 3 3 is i {/l^ 2 WiE$S/l 3 5 w^ix^ 

n& . t ^mmm t <^mxwMmz^i\: 

^^tt^h^bifiX'^fz, 4ocottM. 

. m 1 mmm 3 3h'm2 mimm 3 5 t-i^\,z-mm, 

m<^mA. m 1 c^lBii)! 3 3 //ffiffiDtT-m 2 cr)|Biiil 3 

5 >&i«ffiKco^^® . IP 1 mmm 3 3 ^^^^sfiK-c-^ 2 o 

IBiia 3 5 3&i{£ffiffi£7)«,^. m 1 t7)|B^jl 3 3 t ^ 2 cT) 

lEIiii 3 5 /I , 

[0194] vial^ i^mmmmmmf^z-ov^xm^^ 
wximi^fziiK ^mm. ±Mmmc^mmxz\m.^K 
■f^%mcr>tmmmMi.zm-^% m<7ymmmi<zmm^h 

Zkti^X^^. 
[0 19 5] 

[wmmmi &jLcoxdi,z^%m<7)mmmBMi^tsi: 

u^c^mmifm^zxtiii. 2mcoimm^^LK-^9m 
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